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Preface 


The  appearance  of  Spalteholz’s  Atlas  a  few  years  ago  was  welcomed 
alike  by  teachers  and  students  of  anatomy.  So  useful  is  this  book  to  students 
who  desire  to  study  anatomy  in  the  dissecting  room  that  without  any  effort 
on  my  part  it  has  become  the  favorite  aid  to  the  students  of  anatomy  at  the 
Johns  Hopkins  University.  Its  value  to  English  and  American  students  not 
acquainted  with  the  German  language  is  now  greatly  increased  through  the 
admirable  translation  of  the  text  into  English  by  Professor  Barker. 

The  main  object  of  studying  anatomy  is  to  obtain  a  mental  image  of  the 
human  body  rather  than  to  memorize  numerous  terms  as  is  too  often  the  case 
in  our  medical  schools,  especially  in  America.  When  the  study  of  anatomy  is 
transferred  from  the  lecture  room,  text  book  and  quiz-compend  to  the^dissecting 
room  it  becomes  one  of  the  best  disciplinary  studies  for  medic^L^Etwfcnts  and 


ve  method 
aid  from  the 
lm  in  methodical 
ould  always  be  at 
issection  of  the  body 


at  the  same  time  gives  them  most  useful  knowledge  by  the  i( 
of  study.  In  the  dissecting  room  the  student  obtains  the  g: 
instructor  who  teaches  him  the  art  of  dissection  and  gui 
study.  Next  in  importance  is  a  good  text  book  whi^S^f 

the  student’s  side  in  order  that  he  may  studvrt®Jhis 

as  it  proceeds.  ^ 

The  study  of  anatomy  would  be  relative^yasy  were  the  student  familiar 
with  the  subject  before  he  begins  it.  The  ru!k/fchat  the  student  should  acquire 
as  much  knowledge  as  possible  of  a  jrabn  before  he  begins  to  dissect  it 
is  good  but  has  its  limitations  becau^Viyis  only  through  the  work  itself  that 
the  interest  of  the  student,  and  thereby  his  instruction,  can  be  kept  up.  Just* 
at  this  time  an  Atlas  proves  ^  ^eju  the  greatest  value, 
true  to  nature,  aid  the  imaj 
his  work  from  the  knqwjg^ 
of  an  anatomical  atla^*-*m^st  be  typical,  giving  all  stages  of  the  dissection  of 

the  body  from  it§  Miming  to  its  completion.  The  Atlas  of  Spalteholz  meets 

this  requiremmjv^Jlh  addition  to.  the  superior  quality  of  the;  .illustrations  it 
may  be  stateclNJhit  they  are  all  carefully  .mar ked  with  :.the>;nqw  .  anatomical 


Pictures  of  dissections, 
jialion  of  the  student  enormously  and  thus  guide 
o  the  unknown.  It  follows  that  the  illustrations 


nomencl 


stated 


IV 


Preface. 


Making  the  anatomical  terms  uniform  means  much  more  than  simply 
changing  some  of  the  names,  for  it  brings  us  one  step  nearer  to  a  know¬ 
ledge  of  the  normal.  In  casting  the  new  nomenclature  the  leading  anatomists 
of  the  world  occupied  much  of  their  time  in  determining  the  normal  and  for 
this  reason  if  for  no  other  the  BNA  should  be  adopted.  In  the  translation 
where  the  terms  used  are  very  different  from  the  old  nomenclature  the  latter 
are  inserted  in  brackets. 

The  Atlas  speaks  for  itself.  If  its  reception  is  as  favorable  generally 
as  it  has  been  at  the  Johns  Hopkins  University  it  will  soon  become  the 
standard  aid  to  our  students  of  practical  anatomy. 

Franklin  P.  Mall. 


Author’s  preface 


As  early  as  shortly  after  the  appearance  of  the  first  part  of  this  atlas,  on 
various  sides  the  wish  was  repeatedly  expressed,  among  others  by  my  friend 
Prof.  F.  P.  Mall,  to  possess  an  English  edition.  After  some  hesitation  the 
publishers  have  decided  to  this  end,  since  so  distinguished  a  specialist  as  Professor 
Barker  has  been  found  ready  to  prepare  this.  In  order  to  secure  the  utmost 
conformity  with  the  German  work,  the  illustrations  have  been  printed  from  the 
original  plates,  and  for  the  translation,  the  text  of  the  third  German  edition,  under 
preparation,  was  submitted.  I  myself,  moreover,  have  superintended  the  proof  reading. 

In  accordance  with  the  plan  which  I  had  laid  as  a  foundation  for  the 
work,  the  atlas  is  intended  to  embrace  the  entire  descriptive  anatomy  with  the 
exception  of  histology,  while  including  so  far  as  possible  the  relations  which  are 
brought  out  by  magnification  with  strong  hand  lenses.  Thus,  likewise,  it  is 
intended  to  have  due  regard  for  the  field  which  lies  between  macroscopic  and 
microscopic  anatomy  proper.  The  topographic  relations  of  the  organs  and  especially 
of  the  vessels  and  nerves  have  been  given  the  utmost  consideration  attainable 
within  the  compass  of  a  book  which  treats  primarily  of  descriptive  aiMomy. 

In  order  to  increase  the  clearness  of  the  illustrations,  a^teatjpart  of 
them  have  been  done  in  colors  so  that  the  parts  whose  iw  Eyal  in  the 
sections  is  of  importance,  are  brought  into  prominence  by  ttTV^olors. 

The  number  of  drawings  necessary  is  provisionally  rfcJy^hly  estimated  at 
about  800,  but  if  necessary  this  number  will  be  incrofr^i 

It  is  intended,  if  possible,  that  the  second/vSC^e ,  containing  muscles 
and  blood  vessels,  shall  appear  in  the  course  rafeAvinter,  the  third  volume 
containig  the  viscera,  brain,  nerves,  and  sei^^brgans,  immediately  after  its 
completion  in  the  German  edition. 

At  the  end  of  the  atlas  a  compl&tfekwdex  is  proposed. 

For  all  illustrations,  with  unm^JmS^  exceptions,  new  original  drawings 
were  made.  To  the  choice  of  th^^jects  and  the  production  of  the  drawings 
the  most  thoughtful  attentioiv^rmjfevoted.  With  regard  to  the  admission  and 
manner  of  representation  of  afeuebject,  first  and  foremost,  pedagogic  principles 
gave  me  the  decision;  an  object  appeared  difficult  a  greater  number  of 

drawings  were  made,  an<Hjce  versa.  The  illustrations,  in  all  cases,  have  been  faith¬ 
fully  drawn  from  preparations,  but  at  the  same  time  no  copy  of  a  definite 

individual  case,^^^lways  a  composite  from  several  sections  has  been  made. 

The  preuanfcons  were  made  for  the  most  part  especially  for  this  purpose 
and  admitipNbly  after  many  repetitions  if  the  relations  did  not  appear  to  me 
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Introduction. 


clear  enough.  Thence  it  follows  that  in  those  cases  in  which  I  have  given  new 
delineations  which  departed  somewhat  from  the  customary,  I  did  it  with  full 
consciousness  on  the  strength  of  new  preparations. 

All  illustrations  are  taken  from  the  right  half  of  the  body. 

As  the  basis  for  the  technical  terms,  I  have,  throughout,  made  use  of  the 
new  anatomical  nomenclature,  BNA,  as  unanimously  adopted  by  the  anatomical 
association  at  its  IX.  meeting  in  Basel  on  April  19,  1895  and  published  with 
introduction  and  explanations  by  W.  His.  I  have  held  myself  strictly  to  the 
terms  there  given  and  only  in  a  few  isolated  cases  added  terms  according  to 
my  own  judgment.  Also  for  the  mass  of  quoted  names,  the  compilation  just 
referred  to  has  served  me  as  a  standard ;  only  a  few  terms  will  be  found  missing. 

As  to  the  process  of  reproduction,  with  a  few  exceptions  the  Half-tone 
was  made  choice  of,  because  this  mechanical  method  reproduces  the  original 
drawing  far  more  accurately  than  the  woodcut. 

The  drawings  of  the  attachments  of  muscles  were  completed  from  pre¬ 
parations  which  were  made  by  the  deceased  Prof.  W.  Braune  himself. 

As  far  as  the  text  is  concerned,  I  undertook  only  unwillingly  the  writing 
of  the  same,  since  in  my  opinion  this  adjunct  too  easily  permits  the  idea  to  be 
acquired  by  the  student,  that  this  text  will  suffice  for  the  study  of  anatomy 
in  general.  I  have  determined  ultimately  on  a  supplement  to  the  same  if  much 
desired,  and  then  to  devote  to  it  the  greatest  care.  My  effort  was,  to  give  a 
clear  description  of  the  figure,  and  at  the  same  time  an  explanation  of  all  the 
descriptive  terms  made  use  of  in  the  figure.  In  so^otAp  it  unintentionally 
turned  out  much  more  detailed  than  was  really  nece^wy  in  the  accompanying 
text  of  an  atlas,  in  which,  indeed,  the  illustrath^^nre  the  essentials;  yet  it 
resembles  many  text  books  in  completeness.  ApdN^el  again  it  differs  from  these 
in  the  main  points :  it  is  more  incomplete  much  as  I  found  it  necessary 
to  omit  entirely  all  general  matter,  ai^^^ionally,  if  place  for  the  text  was 
wanting,  it  was  necessary  that  tha  lil&glimion  alone  should  speak  for  itself. 
Consequently  the  text  remains,  most  part,  a  guide;  so  it  ought  not 

and  can  in  no  way  render  a  textVaeok  of  anatomy  unnecessary. 

In  the  part  on  articulaf^l,  1  have  provided  a  description  of  the  pure 
anatomic  relations  only,  the  exception  of  the  mandibular  articulation, 

intentionally,  have  no^ra^^ entered  into  the  function  of  the  same;  for  while 
the  old  classificatk  faints  according  to  the  form  of  the  articulating  faces 
has  now  only  pai^al)value,  nevertheless  a  new  classification  according  to  the 
amount  of  possible  in  life  is  not  yet  applicable  to  all  joints. 

For  sh^fng  the  soft  parts,  especially  the  muscles  and  viscera,  for  the 
most  paaC^material  carefully  hardened  in  formalin  was  used. 

The  data  regarding  the  action  of  the  individual  muscles  take  into  account 
onljNJte  influence  which  the  muscles  exert  on  those  joints  over  which  they  pass. 

rvA  Werner  Spalteliolz. 
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Sulcus  sagittalis 


Margo  mastoideus 


Pars  lateralis 


Clivus 


Pars  basilaris 


Processus  jugularis 


Sulcus  transversus 
v  Canalis  condyloideus 
'  \  Incisura  jugularis 

\  Probe  in  canalis  liypoglossi 
Processus  intrajugularis 
Tuberculum  jugulare  4 
Sulcus  petrosus  inferi^^X 


1.  Occipital  bone,  os  occipiiale , 


in 


in  front. 

The  unpaired  os  occipitale  (occipital  bone )  (see  also  Fi 3,  55,  56  and  59 — 66) 
forms  the  posterior  inferior  part  of  the  skull.  It  is  divisible  parts;  an  unpaired  basilar 

part  (pars  basilaris) ;  an  unpaired  squamo-occipital  part  ( sq%ama  occipitalis)  and  the  paired 
lateral  parts  (partes  later  ales).  These  parts  are  so  xranged  around  the  large  occipital 

foramen  (foramen  occipitale  magnum)  that  the  pars/fcSilaris  lies  in  front  of  the  foramen, 
the  squama  occipitalis  behind  and  above  it,  while  partes  laterales  lie  lateral  from  it. 
Through  the  great  occipital  foramen  pass  the  in 
vertebral  arteries  themselves,  the  anterior  am 
the  mi.  accessorii,  the  roots  of  the  nn.  cervic 
The  pars  basilaris  presents,  up 
in  front  corresponding  to  its  attachmenS^^ihe 


geal  rami  of  the  vertebral  arteries,  the 
rior  spinal  arteries,  the  basilar  plexus, 
and  the  medulla  oblongata. 
rthe  twentieth  year  of  life,  a  rough  surface 
body  of  the  sphenoid  bone;  the  union  is 


effected  by  a  layer  of  hyaline  cartilage  ossifies  later  (fissura  and  synchondrosis  spheno- 

occipitalis) .  The  two  lateral  sligk/y  j2^cd  edges  lie  upon  the  posterior  angle  of  the  petrous 
portion  of  the  temporal  bone  (fissm^/mdi  synchondrosis  petroocipitalis):  on  the  upper  sur¬ 
face  is  situated  the  groove,  formed  by  the  two  bones  in  common,  corresponding  to  the  sulcus 
petrosus  inferior  (for  the  sk|fiQ)etros.  inf.).  The  posterior  border,  sharp  in  the  middle,  is 
smooth  and  concave,  and  fi/ffr^the  anterior  circumference  of  the  for.  occip.  mag.  The  superior 
surface  is  smooth  and  concave  in  a  frontal  direction;  it  helps  to  form  the  clivus  in¬ 

asmuch  as  it  is  directjw^Wmiuous  with  the  posterior  surface  of  the  dorsum  sellae  of  the  sphenoid. 
The  clivus  gives  S  >  the  pons,  the  vertebral  arteries,  the  basilar  artery  and  their  branches. 

The  inferior  surface  p^ents  in  the  median  line  a  small  projection,  the  pharyngeal  tubercle  ( tuber¬ 
culum  pharynaAtm )  (for  the  attachment  of  the  lig.  longitud.  ant.  and  the  m.  constrictor 
pharyngis  also  alternating  ledges  for  the  m.  rectus  capitis  ant.  and  the  m.  longus  capitis. 


Protuberantia  occipitalis 
interna 

Sulcus  transversus 


y...  Squama 
occipitalis 
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Linea  nuchae  supreuia 


Planum  occipitalo  /  Cristf  oecipitali3  externa 
Protuberantia  occipitalis  externa  /  ■  /  Linea  nuchae  supenoi 

/  /  /  '  /  Linea  nuchae  inferior 


Planum  nuchal e 


.  Squama 
^ . occipitalis 


Fossa  condvloidea 


Canalis  condyloideus 


Base  of  the  processus  jugularis 


Pars  lateralis 


\  Incisura  jugularis 
Processus  intrajugularis 
Condylus  occipitalis 


Tuberc 


Sryngeuni 


Probe  in 
canalis 
hypoglossi 


Pars  basilaris 

2.  Occipital  bone,  OS  qwipltale,  from  behind. 

The  partes  laterales  form  by  their  media the  lateral  borders  of  the  great  occi¬ 
pital  foramen;  the  anterior  portion  of  the  latajalAamn  is  attached  to  the  posterior  angle  of 
the  petrous  portion  of  the  temporal  hone  am  hjlpV  to  form  the  fissura  pctrooccipitalis ;  it 
presents  a  smooth  concavity,  the  incisurctiugkfc/j'is  which  is  divided  by  the  small  processus 
intrajugularis  into  a  larger  lateral,  postej^V  and  a  smaller  medial,  anterior  fossa  which  with 
the  corresponding' ;  notches  of  the  petroufrjrtion  of  the  temporal  bone  help  to  form  the  simi¬ 
larly  divided  foramen  jugulare.  TlmJateral  compartment  of  the  jugular  foramen  gives  passage 
to  the  internal  jugular  vein;  the  mewnj  compartment  to  the  sinus  petrosus  inf.,  the  n.  glosso- 
pharyngeus,  n.  vagus,  n.  access.,  sup.  n.  glossophar.,  and  the  gang,  jugul.  n.  vagi.  The 

posterior  part  of  the  lateral  Izfip&jQnargo  mastoideus  is  rough  and  unites  with  the  occipital 
margin  of  the  mastoid  portt^^Mhe  temporal  bone  (sutura  occipitomastoidea) .  At  the  lateral 
angle  the  processus  /w^i^w^^projects  upward,  being  surrounded  medianward  and  behind  by 
the  sulcus  transverswg*{w^kQ  sinus  transversus).  Medial  from  this  lies  the  oblong,  smooth 
iuberculum  jugular  fa uni  at  the  corresponding  spot  on  the  inferior  surface  the  oval  occipital 
condyle  (condylus xcwpnalis),  which  is  covered  with  cartilage;  it  is  curved  so  as  to  be  convex 
in  the  sagittal  ♦mfr^-ontal  direction.  The  long  diameters  of  the  right  and  left  condyles  converge 
in  front.  BetwtS^me  jugular  tubercle  and  the  occipital  condyle  is  seen  the  short  canalis  hypo¬ 
glossi  (0.  T-Afflrior  condyloid  foramen) ;  it  extends  from  the  great  occipital  foramen  obliquely 
forwari^afl^bateralward  and  gives  passage  to' the  rete  canal,  hypogl.  and  the  n.  hypoglossus. 
BehinMk  tl^N^ondyle  lies  the  condyloid  fossa  (fossa  condyloidea)  with  an  opening  (sometimes 
absen^rl^rown  as  the  canalis  condyloideus  (0.  T.  posterior  condyloid  foramen) ;  this  canal  leads 
to  the  Stdcus  transversus  and  gives  passage  to  the  emissarium  condyloideum.  On  the  inferior  sur- 
f^^orresponding  to  the  base  of  the  jugular  process  is  the  site  of  insertion  of  the  m.  rectus  capit. 
[laV  ind  sometimes  a  blunt  projection,  the  processus  paramastoidcus  (not  shown  in  the  figure). 


Bones  of  the  Skull. 


3 


3.  Occipital  bo  no,  OS  OCClpltale,  seen  from  right  side. 

(The  direction  does  not  correspond  to  that  of  the  hone  when  the  skull  is  in  its  ordinary  position.) 

The  squama  occipitalis  is  curved  so  as  to  he  convex  backward  in  tho^&dttal  and 
transverse  direction.  Its  anterior  border  forms  the  posterior  periphery  of  the  ftra^enjoccipitale 
magnum;  the  free  lateral  and  superior  borders  meet  in  the  median  plane ,£pfc^tower  portion 
of  each  lateral  border  being  slightly  serrated  as  the  continuation  of  thgymd'go  mastoideus 
(p.  2);  the  upper  portion  of  this  border  is  deeply  and  multiply  serratefQh*<f  is  known  as  the 
mar  go  lambdoideus  for  union  with  the  occipital  margin  of  the  parietal  ( sutura  lambdoidea) . 

Projecting  from  the  middle  of  the  posterior  surface  is  seen  the  occipital  protuberance 

( protuber antia  occipitalis  externa).  Extending  lateralwar(L4|^Jbliis  protuberance  on  each 
side  are  the  superior  nuchal  lines  (lineae  nuchae  superior  eh,  tjnvtex  upward,  and  above  these 
the  less  constant  supreme  nuchal  lines  (lineae  nucha^+supffmae).  In  the  median  plane 
extending  toward  the  foramen  magnum  is  seen  the  e^kS^l  occipital  crest  (crista  occipitalis 
externa)  which  gives  attachment  to  the  ligamentum  BttJnae.  From  about  the  middle  of  the 
crest  extend  lateralward  the  two  inferior  nuchal  ljQ^  (lineae  nuchae  inferior es),  also  convex 
upward.  The  area  for  the  m.  occipitalis  abov/Nyrr  external  protuberance  and  the  supreme 
nuchal  lines  is  called  the  occipital  plain  (jrfwtefy  occipitale) ,  while  that  below  the  same  is 
designated  the  nuchal  plain  (planum  and  gives  attachment  to  the  mm.  trapezius, 

sternocleidomastoideus ,  splenius  capitis/^lmspinalis  capitis,  obliquus  capitis  superior,  recti 
capitis  posteriores.  On  the  anterid^iAlaiee  of  the  hone  at  the  middle  point  of  the  eminentia 
cruciata  nearly  corresponding  in  p^ijJon  to  the  external  protuberance  is  seen  the  internal 
occipital  protuberance  or  proiifawantia  occipitalis  interna  (for  the  confluens  sinuuni;  falx 
cerebri ,  and  tentorium  cereMm^  From  the  internal  protuberance  arise  three  well  marked 
grooves:  one  in  the  medianfijne  passes  upward,  the  sulcus  sagittalis  (0.  T.  superior  longitu¬ 
dinal  sulcus)  for  the^siuu^  sagittalis  superior  and  the  falx  cerebri:  and  one  lateralward  on 
each  side,  the  sulcr^faifeversus  (for  the  sinus  transversus ;  tentorium  cerebelli).  Of  the  two 
transverse  sulci  tnSQlght  is  usually  wider  than  the  left  and  it  alone  is  continuous  with  the 
sulcus  sagittalis  A  A  iourth  groove  or  (more  often)  ridge  extends  to  the  foramen  magnum  and 
receives  th(v  ^iij^occipitalis. 
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Ala  parva 


Sulcus  chiasmatis 


Y 


t  Tuberculum  sellae 


Corpus 

"1 


Sella  turcica 


/s  r 


Margo  frontalis 


Lingula  sphenoidalis 


4.  Sphenoid  bone5  os  sphenoidale ,  from  above. 

The  unpaired  os  sphenoidale  (see  also  Figs.  5,  6,  55,  56,  59,  60,  63  71)  lies  in  the 

middle  of  the  base  of  the  skull.  It  is  divisible  into  a  middle  piece  or  body  (corpus)  and  six 
processes,  known  as  the  two  small  wings  or  alae  parvae,  the  two  lanAwings  or  alae  magnae 
and  the  two  pterygoid  processes  or  processus  pterygoidei ;  of  these^ro^four  former  are  directed 
lateralward,  the  two  latter,  downward.  Xa  / 

The  corpus  (body)  is  approximately  cubical  and  contajjm*  ^within  it  two  cavities  lined 
by  mucous  membrane,  the  sinus  sphenoidales  (0.  T.  spheno^O^wflls)  which  are  separated  fiom 
one  another  by  the  septum  sinuum  sphenoidalium.  T^\^erior  surface  presents  a  deep 
frontally  placed  groove,  the  sella  turcica  (for  the  sinu^tfNdaris;  hypophysis)  with  the  fossa 
hypophyseos  (0.‘  T.  pituitary  fossa)  in  the  depth,  ^gsiAiorly,  the  sella  is  overhung  by  the 
dorsum  sellae ,  which  at  the  angles  of  its  uppei/TH«nargin  presents  cm  each  side  a  small 
processus  clinoideus  posterior  (for  the  tent opH^Aip-ehelli) ;  the  posterior  smooth  surface  of 
the  dorsum  sellae  together  with  the  superior  JurfaJeCf  the  pars  basilaris  oss.  occipitalis  forms 
the  clivus  (for  the  aa.  vertebrales,  a.  basifeis  aficl  its  branches;  pons).  In  front  of  the  sella 
lies  the  small  tuberculum  sellae  or  pomps^Jateralward  and  backward  therefrom  are  situated 
the  middle  clinoid  processes  or  processus\$Loidei  medii  (often  absent).  In  front  ot  the  tubercle 
extending  transversely  on  each  side^^  the  foramen  opticum  is  the  shallow  sulcus  chiasmatis 
(0.  T.  optic  groove)  behind  which  chiasma  opticum.  The  anterior  margin  of  the  superior 

surface  unites  with  the  laminati^rosa  of  the  ethmoid  hone  to  form  the  sutura  spheno- 
ethmoidalis.  On  the  lateral  sOjc^xtending  from  behind  forward,  above  the  region  of  origin 
of  the  large  wing  is  the  hw&^caroticus  (0.  T.  cavernous  groove),  for  the  a.  carotis  interna 
and  the  plexus  caroticus/5?\*nus.  Just  lateralward  from  the  posterior  extremity  of  this  sulcus 
projects  the  lingulcj/^pwmmidalis .  The  posterior  surface  of  the  body  unites  with  the  pars 
basilaris  oss.  occipitSfcsjBee  p.  1).  The  anterior  and  a  part  of  the  inferior  surface  are  formed 
hv  the  thin,  s  Taped,  curved  conchae  splie7ioidales  (0.  T.  sphenoidal  turbinated  bones) 
which ,  embryt  v,  properly  belong  to  the  ethmoid  bone.  Each  presents  lateralward  and 


above  an  tlie  apei'tura  sinus  sphenoidalis  and,  lateralward  from  this,  small  depressions 

which  helyJkJfose  the  posterior  ethmoidal  cells  from  behind;  the  lateral  border  of  each  concha 
is  comttaCdVabove  with  the  lamina  papyr.  oss.  ethmoid,  (sutura  splienoethmoidahs) ;  below 
witt^fiVn-oc.  orbit,  oss.  palat.  (sutura  sphenooi'bitalis).  In  the  median  plane  the.  conchae 
an<^2S* septum  in  front  form  the  projecting  sphenoidal  crest  or  crista  sphenoidalis  (0.  1. 
oMal  crest)  for  contact  with  the  perpendicular  plate  of  the  ethmoid  hone;  this  crest  runs 
below'  into  a  projection,  the  rosti'um  sphenoidale  which  is  directed  downward  and  lies 
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5.  Sphenoid  bone,  os  sphenoidale,  from  in  front. 

The  alae  magnae  ossis  sphenoidalis  (large  wings  of  the  sphenoid  bone)  arise  from 
the  lateral  surface  of  the  body  of  the  hone  and  turn  first  lateralward,  then  upwar<^md  forward. 
Each  possesses  an  upper,  internal,  concave  surface  or  facies  cercbralis  and^fmrfcdi  divided 
external  surface.  Of  the  latter  the  quadrangular  part  which,  medianward,  k?Hj^ctal  forward 
into  the  orbit,  is  called  the  orbital  surface  or  facies  orbitalis ;  its  posteridffifn’der  is  smooth 
and  together  with  the  ala  parva  forms  the  fissura  'orbitalis  superior  (foi^i^v.  ophthahn.  sup. 
et  inf.;  nn.  oculomot.,  trochlearis,  ophthahn. ,  abducens);  the  inferior  hpjflbrS also  smooth,  forms, 
along  with  the  posterior  border  of  the  orbital  surface  of  the  the  fissura  orbitalis 

inferior  (for  the  a.  infraorbital. ;  v.  ophthahn.  inf. ;  nn.  zygomawi^Paorbit.) ;  the  lateral  ser¬ 
rated  border,  mar  go  zygomaticus ,  unites  with  the  frontosuli^fcujd  process  of  the  zygomatic 
bone  to  form  the  sutura  sphenozygomatic  a ;  the  lateral  supmoiVmJjle,  mar  go  frontalis,  unites 
with  the  orbital  portion  of  the  frontal  bone  and  thus  Inins \jimn  the  sutura  spheno frontalis. 
Belowr  the  orbital  surface  and  encroaching  upon  the  pterVoid  process  lies  the  triangular  facies 
sphenomaxillaris  (sphenomaxillary  surface)  which  helj^Vibrm  the  fossa  pterygopalatina.  The 
rest  of  the  external  surface  is  divided  by  the  crista  mpratemporalis  (0.  T.  pterygoid  ridge), 
passing  from  before  backward,  into  an  inferior,  hGpkaital  field  or  facies  infratemp  oralis  (for 
the  m.  pterygoid,  ext.)  which  looks  into  the  fo^Nmnra temporalis ,  and  a  superior  vertical  field 
or  facies  temporalis  (for  the  m.  temporalis).  p^erior  border  of  the  latter,  mar  go  squamosus, 
is  serrated  below,  somewhat  bevelled  fron^vofijlut  inward  above,  and  serves  for  apposition  with 
the  squama  temporalis  (sutura  sph enoMpS^bsa ) .  The  uppermost  angle  (angulus  parietalis) , 
is  bevelled  from  within  and  lies  um^  Ij^o/angulus  sphenoidalis  oss.  parietalis  (sutura  spheno- 
parietalis).  Passing  downward  fr«n  Ac  most  posterior  angle  of  the  large  wing  is  the  spina 
angularis  (0.  T.  spinous  process  oNtfie  sphenoid)  (for  the  lig.  sphenomandibulare ;  m.  tensor 
veli  palatini).  In  addition ,  extends  from  this  point  forward  and  medianward ,  a  short, 

serrated  margin  for  appositha^^tm  the  angulus  anterior  of  the  petrous  portion  of  the  temporal 
bone  (fissura  and  synchmfcpis  sphenopetrosa) .  Perforating  the  root  of  the  large  wing  are 
three  foramina :  passi»<>^ward  from  above  and  behind,  to  the  sphenomaxillary  surface  is  the 
foramen  roturuium<^&§te  n.  maxillaris) ;  passing  downward,  from  above,  to  the  infratemporal 
surface  is  the  foiSfyfy  ovale  (for  the  rete  foraminis  ovalis;  n.  mandibul.);  and  the  foramen 
spinosum  (for  th«  alNnening.  med.,  w.  meningeae  mediae ;  n.  spinosus,  plexus  mening.) ;  the 
latter  fora men^iA  j u s t  in  front  of  the  most  posterior  angle  and  is  sometimes  incomplete. 
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6.  Sphenoid  bone,  os  sphenoidale,  from  behind. 

The  alae  parvae  ossis  sphenoidalis  (small  wings  of  the  sphenoid  hone)  arise  from 
the  anterior  superior  part  of  the  lateral  surface  of  the  body  by  two  roots  which  surround  the 
foramen  opticum  (for  the  a.  ophthalmica;  n.  opticus).  They  are  smooth  thin  plates  of  hone 
which  present  a  superior  and  an  inferior  surface;  the  inferior  forms ^vith  the  orbital  surface 
of  the  large  wing  (cf.  p.  5)  the  fissura  orhitalis  superior.  The  antenjjr  margin,  margo  fron¬ 
talis,  is  serrated  and  lies  upon  the  posterior  margin  of  the  pars  Wriita  1$  oss.  frontalis  (sutura 
spheno frontalis) ;  the  posterior  margin  is  smooth  and  runs  uuti  medianward  into  the  strong 
processus  clinoideus  anterior . 

The  processus  pterygoidei  (pterygoid  processes)J*^h d  from  the  point  of  union  of 
the  body  and  the  large  wing  downward.  They  are  conyw^J  of  two  plates:  the  shorter  and 
broader,  lamina  lateralis  proc.  pteryg.  (lateral  surfa<V\i/the  m.  pterygoideus  externus);  the 
other  narrower  and  longer,  lamina  medialis  proc.  pjpwfp..  The  two  plates  unite  anteriorly  at 
an  angle,  in  front  of  which  there  extends  fron^n^eJflo  wnwa  rd  the  sulcus  pteryg  op  alatinus ; 
behind,  the  plates  diverge  and  form  the  deep  \ossM  pterygoidea  (for  the  m.  pterygoideus  in¬ 
terims)  ;  between  the  two  below  is  a  notch  wi&jagged  borders,  the  fissura  pterygoidea ,  in  which 
is  received  the  proc.  pyramidalis  oss.  palatiniO^he  lamina  medialis  runs  out  below  to  form  the 
hamulus  pterygoideus  (0.  T.  hamular  prd^G)  which  is  curved  lateralward.  This  process  is 
convave  on  its  lateral  surface  and  is  jeered  with  cartilage  forming  the  sulcus  hamuli  ptery¬ 
goidei  (for  the  tendon  of  the  m.  veli  palatini).  Passing  downward  over  the  root  of 

the  lamina  medialis  on  the  pos^J^yyurface  is  the  fossa  scaphoidea  (for  the  origin  of  the 
m.  tensor  veli  palatini).  LatojalKf-dnrom  this,  encroaching  upon  the  medial  surface  of  the 
spina  angularis  lies  the  sulcfa$S$vae  auditivae  (for  the  pars  cartilaginea  tuhae  auditivae).  The 
lamina  medialis  gives  of^f^nVrts  root  the  processus  vaginalis,  a  small  process  wThich  extends 
medianward  toward  t^T^bSHy ;  on  the  inferior  surface  of  this  process,  either  as  a  closed 
canal  or  as  a  groove  is  closed  by  the  proc.  sphenoidalis  oss.  palatini ,  is  the  canalis 

pharyngeus  (0.  T.  ptm*gopalatine  canal)  (for  a  small  branch  of  the  a.  sphenopalatina :  rr.  nasal, 
post.  sup.  lat.  gaflA^phenopalat.) ;  between  the  inferior  surface  of  the  body  of  the  bone  and 
the  processus  ^Amdis,  a  canal  is  sometimes  present,  the  canalis  basipharyngeus  (for  the 
rr.  nasal,  lat.  gangl.  sphenopalat.).  Constantly  present,  passing  through  the  root  of 

the  pter*j£uta)rocess  in  a  sagittal  direction,  is  the  canalis  pterygoideus  [  Vidii]  (0.  T.  Vidian 
canal) a.  et  vv.  canal,  pteryg.;  n.  canal,  pteryg.);  its  posterior  opening  lies  below 
the  hngSjJr  sphenoidalis ,  its  anterior  opening  upon  the  sphenomaxillary  surface ,  medianward 
and  below  the  foramen  rotundum. 
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7.  Right  temporal  bone,  os  temporale, 


without. 


The  paired  os  temporale  or  temporal  hone  (cf.  also  55,  56,  63 — 66)  lies 

between  the  occipital  hone  and  the  sphenoid  hone,  helping  to  the  base  of  the  skull 

and  its  lateral  wall.  Each  hone  is  divisible  into  four  squama  temporalis ,  pars 

mastoidea,  pars  petrosa  and  pars  tympanica.  Around  |he\wto  acusticus  externus  (ex¬ 
ternal  auditory  canal)  which  is  open  lateralward,  these /paiS^ft'e  so  arranged  that  the  squama 
is  directed  upward,  the  pars  mastoidea  backward,  thojS^s  tympanica  forward  and  downward 
and  the  pars  petrosa,  medianward  and  forward. 

The  squama  temporalis  consists  essenti; 
semi-circular  border  of  which  is  serrated  only  i: 
bevelled  from  within ;  the  anterior  part  of  th<  ^ 
large  wing  of  the  sphenoid  hone  to  forn; 
parietalis,  with  the  margo  squamosu: 
lateral  surface,  facies  temporalis  (for 


or^a  vertical  plate,  the  free  approximately 
anterior  inferior  portion,  being  otherwise 
■gin,  margo  sphenoidalis,  unites  with  the 
ra  sphenosquamosa ,  the  posterior,  margo 
jarietalis  to  form  the  sutura  squamosa.  The 
temporalis),  is  smooth ;  projecting  from  the  lower 


part  of  this  surface  in  front  of  thi^xl^yial  auditory  canal  is  the  processus  zygomaticus  (for 
the  lig.  temporomandibulare ;  m.  fcas^ter)  with  two  roots  of  origin ;  it  passes  at  first  horizon¬ 
tally  outward,  then,  turning  at  7^’ight  angle,  forward.  Between  the  two  roots,  directed 
downward,  lies  the  fossa  +nmtmLibularis  (0.  T.  glenoid  cavity)  with  the  facies  articularis, 
limited  in  front  by  the  placed  tuberculum  articulare ,  the  latter  being  covered  by 

cartilage.  On  the  outeoitujface  of  the  squama  temporalis  is  seen,  passing  upward  hi  the 
posterior  part,  the  arteriae  temporalis  mediae  (for  the  a.  tempor.  med.).  Running 

out  also  from  the  extremity  of  the  zygomatic  process  is  a  ridge,  the  linea  temporalis, 

which  curves  baclS^^  to  become  continuous  with  the  linea  temporalis  inferior  of  the  parietal 
hone.  The  medial  surface  of  the  squama,  facies  cerebralis,  presents  well  marked  juga  cerebralia 
and  inipressioJ&A  digitatae  as  well  as  a  deep  sulcus  arteriosus. 
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The  pars  mastoidea  is  a  thick  ^rujcal  projection  not  well  developed  until  adult  life. 
Developmental^  it  is  not  an  independent  part  of  the  hone,  hut  a  secondary  outgrowth  from 
the  lateral  and  most  posterior  part^AjQfie  temporal  bone  and  belongs  actually  in  part  to  the 
pars  petrosa  and  in  part  to  the  fciyma  temporalis.  Its  posterior,  serrated  margin,  mar  go 
occipitalis,  comes  into  appostiiqOJrdJ  the  margo  mastoideus  oss.  occipitalis  (sutura  occipito- 
mastoidea) ;  the  short  uppOjsXittted  margin  forms  with  the  margo  parietalis  of  the  squama 
temporalis  an  angular  indojfPNrKoh ,  the  incisura  parietalis ,  in  which  is  received  the  angulus 
mastoideus  oss.  parietcd^ (§u£ura  parietomastoulea) ;  above  and  in  front  it  goes  over  into  the 
squama  temporalis,  ii^f^it  it  adjoins  the  pars  tympanica;  the  site  of  junction  of  the  two 
components  is  indi^efnmton  very  indistinctly  in  the  adult)  by  the  sutura  squamosomastoidea 
which  runs  latrt’ajGftd,  obliquely  downward  and  forward.  The  lateral  surface  is  convex  and 
slightly  roughen^^fm*  the  attachment  of  the  mm.  auricularis  posterior  et  occipitalis),  and  often 
presents  beluna.^^10  or  several  foramina  mastoidea  (for  the  ramus  mastoideus  a.  occipitalis, 
enrissarimf^L^oideum)  which  open  on  the  medial  surface  in  the  sulcus  sigmoideus.  Projecting 
laterahJ^Q^bm  the  posterior  superior  margin  of  the  porus  acusticus  externus  there  is  fre- 
quentl^^^nd  a  small  spur,  the  spina  supra  meatum;  the  surface  behind  it,  often  depressed, 
the  ifiossa  mastoidea,  extends  above  as  far  as  the  linea  temporalis  and  below  to  the  sutura 
safj^Mpsomastoidea.  and  is  perforated  by  numerous  foramina  for  blood  vessels. 
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A  thick  process  extending  downward,  the  processus  mastoidcus  (for  the  attachment 
of  the  mm.  sternocleidomastoideus,  splenius  capitis,  longissimus  capitis)  presents  on  its  medial 
surface,  a  smooth  depression,  the  incisura  mastoidca  (0.  T.  digastric  fossa)  for  the  attachment 
of  the  digastric  muscle,  and,  further  medianward,  a  groove,  the  sulcus  arteriae  occipitalis 
(for  the  a.  occipitalis).  The  medial  surface  of  the  pars  mastoidea  is  fused  in  front  with  the 
pars  petrosa;  behind,  it  is  free  and  there  presents  a  deep  groove,  the  sulcus  sigmoideus  (0.  T. 
fossa  sigmoidea)  (for  the  sinus  transversus).  Inside  the  process  are  many  cavities  lined  by 
mucous  membrane,  the  cellulae  mastoideae  (cf.  Fig.  11). 

The  pars  petrosa  (pyramis)  is  a  three-sided  pyramid,  the  base  of  which  is  directed 
lateralward,  and  is  united  with  the  pars  mastoidea.  It  presents  for  examination  three  sur¬ 
faces,  a  facies  posterior ,  a  facies  inferior  and  a  facies  anterior;  at  the  junctions  of  the 
surfaces  are  the  angulus  posterior ,  the  angulus  anterior,  and  the  angulus  superior.  The 
tip,  or  apex  pyramidis ,  is  directed  medianward  and  forward,  and  is  inserted  in  the  angle 
between  the  occipital  hone  and  the  sphenoid  hone,  leaving,  however,  an  irregular  chink,  the 
foramen  lacerum  which  is  filled  by  the  fibrocartilago  basalis. 

The  facies  posterior  pyramidis  almost  vertical,  is  bounded  above  by  the  angulus 
superior  with  the  sulcus  petrosus  superior  (for  the  sinus  petrosus  superior ;  tentorium  cere- 
belli),  below  by  the  angulus  posterior ;  the  latter  is  rough  and  unites  with  the  lateral  margin 
of  the  pars  basilaris  and  the  pars  lateralis  of  the  occipital  bone  ( fissura  and  synchondrosis 
petrooccipitalis) ,  and  contains  above  at  the  upper  surface  of  this  place  of  union  the  sulcus 
petrosus  inferior  (for  the  sinus  petrosus  inferior).  At  about  the  middle  of  the  posterior  sur¬ 
face  a  circular  opening,  the  porus  acusticus  internus ,  leads  into  the  short  meatus  acusticus 
hit  emus  (for  the  a.  and  vv.  auditivae  internae ;  nn.  facialis  and  acusticus).  Above  and  lateral- 
ward  close  to  the  superior  angle  lies  the  fossa  subarcuata  which,  running  below  wthe  superior 
semicircular  canal,  receives  a  process  of  the  dura. mater;  this  fossa,  very  weh/itmWved  in  the 
new-horn  (see  Fig.  15),  is  usually  only  slightly  indicated  in  the  adult.  Sffl^rtner  lateral- 
ward  and  downward  is  seen  the  apertura  externa  aquaeductus  vestibuti^GJthe  ductus  endo- 
lymphaticus) ;  it  is  usually  slit-shaped,  opening  from  a  dorsolateral  nffiVtion ,  and  from  it  a 
groove  runs  downward  to  the  incisura  jugularis.  y  Q 

The  facies  inferior  pyramidis  is  placed  horiz^ffjJfy  and  is  very  uneven  and 
rough.  In  front  its  boundary  is  formed  laterally  by  tl/fjVN^tympanica  and  medianward 
therefrom  by  a  free  margin,  the  angulus  anterior,  whfch  ratines  with  the  margin  of  the  large 
wing  of  the  sphenoid  hone  situated  medianward  fron^B^spina  angularis,  to  form  the  fissura 
and  synchondrosis  sphenopetrosa.  Behind  it  is  boumml  hv  the  angulus  posterior.  A  notch, 
sometimes  scarcely  noticeable,  the  incisura  jumA^s^  close  to  the  small  processus  intrajugu- 
laris,  forms  with  the  corresponding  incisuraS^hdaris  of  the  occipital  hone  (p.  2),  the  foramen 
jugulare  (lateral  compartment  for  th^Oju^uIaris  interna  ;  medial  for  the  sinus  petrosus  in¬ 
ferior;  nn.  glossopharyngeus ,  vagus  /^S^ssorius ,  gangl.  superius  n.  glossopharvngei ,  gangl. 
.jugulare  n.  vagi).  Just  in  fronjTof  |hfs  notch  lies  the  broad  fossa  jugularis  (for  the  bulbils 
v.  jugularis  superior)  with  a  smalWiole,  one  of  the  openings  of  the  canaliculus  mastoideus, 


and  a  groove  leading  to 
Just  medianward  from  1me\j 


ttl^^ie  si 
p\mgular 


sulcus  canaliculi  mastoidci  (for  the  r.  auricularis  n.  vagi), 
fossa  near  the  posterior  angle,  is  seen  a  funnel-shaped 
depression,  with  th#  ewHura  externa  canaliculi  cochleae  (for  the  v.  canaliculi  cochleae). 
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Processus-  zygomaticus 


Squama  temporalis 


Tuberculum  articulare7 

Fossa  mandibularis 

Processus  styloideus 
Foramen  stylomastoideum 
Processus  mastoideus  "  " 

Incisura  mastoidea 


Pars  petrosa 

Canalis  musculotubarius  p 

Foramen  caroticum  internum 
'  Angulus  anterior  pyramidis 

Apex  pyramidis 

+  ./y- -  Facies  inferior  pyramidis 
w-  Angulus  posterior  pyramidis 
S-  Foramen  caroticum  externum 

f 

—  Canaliculus  caroticotympanicus 
Fossula  petrosa 

Apertura  externa  canaliculi  cochleae 
-  Canaliculus  mastoideus 
Processus  intrajugularis 

Fossa  jugularis 
Incisura  jugularis 


Pars  mastoidea 


Sulcus  a.  occipitalis 

W 

9.  Right  temporal  bone,  os  temporale,  from  below. 

Facies  inferior  pyramidis  (conthmod^^5ituated  almost  exactly  in  front  of  the 
fossa  jugularis  is  a  large  round  opening,  tho^WWI/i  caroticum  externum,  which  forms  the 
entrance  to  the  canalis  caroticus  (for  tha  a.Vfy^is  interna,  plexus  venosus  caroticus  interims; 
plexus  caroticus  internus).  This  canal  is^fcuwed  and  passes  obliquely  from  behind  and  lateral- 
ward,  forward  and  medianward  througxJiQ  pyramid,  and  emerges  near  the  apex  by  an  irre¬ 
gular  opening,  the  foramen  eardrum  internum,  partly  on  the  inferior  and  partly  on  the 
superior  surface.  Near  the  ex\rj^ carotid  foramen  can  he  seen,  in  the  canal,  the  small 
openings  of  the  canalicul^moUcmjmpanici  (for  the  r.  caroticotympanicus  a.  carotis  inteniae; 
nn.  caroticotympanici) ,  uMi^pass  upward  to  the  middle  ear.  Between  the  external  carotid 
foramen,  the  j ugula^o ^n^md  the  apertura  externa  canaliculi  cochleae  lies  a  small  depression, 
the  fossula  petroscKjjtox  the  gangl.  petrosmn  n.  glossopharyngei)  with  a  small  opening,  the 
apertura  infm'fG^analiculi  tympanici  (for  the  a.  tympanica  inferior;  n.  tympanicus).  Situated 
lateralward  /ffl^projecting  downward  and  forward  is  the  processus  styloideus  (for  the  lig. 
stylom^n^ffcJSre;  mm.  stylohyoideus,  styloglossus,  stylopliaryngeus),  variously  developed  in  diffe- 
rerd^Mmauals.  Just  lateral  from  this  and  behind  it  lies  the  foramen  stylomastoideum  (for 
thelK^hd  v.  stylomastoidea ;  n.  facialis).  Closely  attached  to  the  styloid  process  in  front  is  seen 
vagina  processus  styloidei  (0.  T.  vaginal  process),  the  lowest  portion  of  the  pars  tympanica. 
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Sulcus  n.  petrosi  superficiajis  raajoris 

Inipressio  trigemini 
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--Processus  styloideus 


10.  Right  temporal  bone,  os  temporale. 


in  front. 


The  facies  anterior  pyramidis  is  smooth  and  directed^^iquely  from  behind  and 
above,  forward  and  downward.  Laterally  it  is  fused  with  the  temporalis  through  the 

fissura  'petrosquamosa ,  where  it  goes  over  gradually  into  tlny^J^ral  surface  of  the  squama. 
The  free,  rough,  anterior  margin  is  the  angulus  anterioj^r^S^^  an  angle  with  the  raargo 
sphenoidalis  of  the  squama  in  which  fits  the  posterior  ai me  of  rne  large  wing  of  the  sphenoid 
hone.  In  this  angle  lies  the  opening  of  the  canaliljnifomlotubarius ,  directed  forward  and 
medianward;  this  canal  is  divided,  usually  incompleteJ^Vry  means  of  a  leaflet  of  bone,  projecting 
from  its  medial  wall,  the  septum  canalis  musculo  ti\ayi,  into  a  smaller  upper  part,  the  semi¬ 
canalis  m.  tensoris  tympani  (0.  T.  canal  for  Jtensor  tympani  muscle)  and  a  larger  inferior 
part,  the  semicanalis  tubae  auditivae  (0.  Ti^Jial  for  the  Eustachian  tube).  The  anterior 
surface  is  hounded  behind  by  the  angulus Qmu?'ior  (p.  9).  Projecting  at  a  point  somewhat 
lateralward  from  the  middle  of  the  superiJOyfQ^ce,  near  the  posterior  angle,  is  the  eminentia 
arcuata  (0.  T.  eminence  for  superior^^JCAcular  canal)  caused  by  the  canalis  semicircularis 
superior.  The  smooth  region  a  littteA^iral  from  this  is  called  the  tegmen  tympani  since  it 
covers  the  cavum  tympani  abqp^  %d/l  further  forward  twro  openings  can  he  seen  and  two 
grooves  running  forward  from  tlem  Ythe  medial  opening,  hiatus  canalis  facialis  (0.  'T.  hiatus 
Fallopii),  leads  through  a  shoriV^mal  to  the  geniculum  canalis  facialis  and  contains  the  r. 
petrosus  superficialis  a.  sie^w.  med.  and  the  n.  petrosus  superfic.  ruaj.,  the  latter  passing 
further  forward  in  the  groove  called  the  sulcus  n.  petrosi  superficialis  majoris;  the 

lateral,  smaller,  opening(sanetimes  fused  with  the  medial,  is  known  as  the  apertura  superior 
canaliculi  tympanjcifljS^i,  opening  for  smaller  petrosal  nerve)  through  which  run  the  a. 
tympanica  superhj^mi  the  n.  petrosus  superfic.  ruin,  in  order  to  pass  further  on  in  the  smaller, 
lateral,  grooveOb^  n.  petrosi  superficialis  minoris .  On  the  upper  surface  near  the 

apex  of  the  uvraSm  lies  the  impressio  trigemini  (0.  T.  depression  for  Gasserian  ganglion)  for 
the  n.  trigormkius. 
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11.  Right  temporal  bone,  os 

lateral  view  of  medial  half  of  bone. 


e,  cut  open, 
cation  2:1. 


(The  canalis  facialis  is  opened  in  ^^^pe  length.) 

The  canalis  facialis  (Fallopii)  (0.  T.  of  Fallopius)  (for  the  a.  and  v.  stylo- 

mastoidea,  r.  petrosus  superficialis  a.  meningeae/meiha^  n.  facialis,  n.  intermedius)  begins  in 
the  floor  of  the  meatus  acusticus  internus  ueaiVu^f  posterior  surface  of  the  pyramid ,  thence 
passes  lateralward,  after  a  short  course  bendsXiround  at  a  right  angle,  forming  the  geniculum 
canalis  facialis ,  and  from  this  point  pas/eXlkickward  and  then  downward.  In  doing  so  it 
lies  close  to  the  mastoid  wall  of  the  cavity N^the  tympanum  and  there  forms  the  prominentia 
canalis  facialis  (not  shown  in  the  fig^X  It  runs  at  first  close  beneath  the  facies  anterior 
pyramidis,  then  between  the  fene^^N^stibuli  and  the  prominentia  canalis  semicircularis 
lateralis,  then  behind  the  eminent^J]jymnidalis  to  terminate  in  the  foramen  stylomastoideum. 
From  the  geniculum  canalis  fiiftaj^rlflch.  in  the  newT-born  (Fig.  1 5)  lies  free  upon  the  anterior 
surface  of  the  pyramid,  a  sjN^canal  passes  medianward  and  forward  to  the  hiatus  canalis 
facialis  (0.  T.  hiatus  (for  the  r.  petrosus  superfic.  a.  mening.  med.;  n.  petrosus 

superficialis  major);  ai/the|^ry  delicate  canal  runs  to  the  upper  part  of  the  canaliculus 
tympanicus;  behind  the^iinentia  pyramidalis  a  little  lateral  branch  is  given  off  to  enter 
this  eminence  and  ijg]nw  ^  arises  the  canaliculus  chordae  tympani  which  leads  into  the 
middle  ear  (see  Oi^JlObf  Hearing),  and  receives  the  canaliculus  mastoideus. 

The  candfflyhis  tympanicus  (below  for  the  a.  tympanica  inferior,  above  for  the  a.  tym- 
panica  su^rbjflVMudes  for  the  n.  tympanicus  and  n.  petrosus  superficialis  minor)  begins  with 
the  aperiw^mferior  in  the  depth  of  the  fossula  petrosa,  arrives  in  the  cavum  tympani  on 
its  inf^Nj^Kul ,  rims  over  the  promontorium  in  the  sulcus  promontorii ,  perforates  the  pro¬ 
cessus  OT^keariformis  and  then  passes  in  a  curved  direction  in  the  bone,  forward  and  upward 
to  apertura  superior  canaliculi  tympanici  on  the  upper  surface  of  the  pyramid;  in  this 
oart  it  receives  a  delicate  canal  coming  from  the  geniculum  canalis  facialis. 


Bones  of  the  Skull. 


13 


Incisura  parietalis^ 
Sutura  squamosomastoidea 
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Canalis  facialis  — 
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mi 
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tympanicum 


_  [ _ Spina  tympanica  major 
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Non -ossified  area 


Sulcus  tympanicus 


12.  Right  temporal  bone,  os  temporale,  at  the  7th  or  8th 

year  of  life,  seen  from  without  and  somewhat  from  below. 

(The  pars  tympanica  has  been  shelled  out  and  drawn  separately  in  the  low^a^s^rt  of  the 
figure;  on  the  right  it  is  seen  from  the  outside,  on  the  left  fron  tin^ 


om^i 

M 


The  canaliculi  caroticoiympanici  (for  the  r.  caroticotympanigrfMR<carotis  internae: 
nn.  caroticotympanici  superior  et  inferior)  usually  two  in  number,  aralop^nings  or  short  canals 
which  pass  from  the  posterior  wall  of  the  canalis  caroticus  TmrfflMfctely  over  the  foramen 
caroticum  externum  to  the  cavum  tympani  and  open  in  the  mtfra^on  its  anterior  wall  (see 
Organ  of  Hearing).  ^ 

The  pars  tympanica,  a  platelet  of  bone  hollo  w/^?Mehind  and  above  in  the  form 
of  a  groove,  a  nearly  flat  plate  in  front  and  below,  ure^pts /normally,  during  the  early  years 
of  life,  a  non-ossified  portion.  The  pars  tympanica  'Jjjnnsthe  whole  inferior  anterior  and  a 
part  of  the  posterior  wall  of  the  meatus  acus ticus^^i^rnus  as  well  as  the  porus  acusticus 
cxternus.  The  posterior  limb  of  the  groove  lies  upo&JJle  anterior  surface  of  the  proc.  mastoideus 
and  often  forms  there  the  fissura  tympanonumfoiaea.  The  anterior  limb  of  the  groove  is 
attached  to  the  inferior  margin  of  the  squamV^iporalis  just  behind  the  fossa  mandibularis ; 
lateralward  it  is  fused  for  a  short  distancfjith  the  squama,  but  medianward  there  exists 
between  the  two  a  narrow  platelet  <-4  «mch  proceeds  from  the  anterior  margin  of  the 
facies  anterior  pvramidis  and  which^^iSr^the  pars  tympanica,  forms  the  fissura  petrotym- 
panica  [GlaseriJ  (0.  T.  Glaserian  The  latter  presents  several  small  openings  for  the 

a.  tympanica  anterior,  w.  tynnff!?Tii<Vttf  chorda  tympani  and  the  lig.  mallei  anterius.  Below, 
surrounding  the  root  of  the  stjtoid^process  from  in  front  like  a  sheath,  is  a  process  called  the 
vagina  processus  styloidei  (£).  T^aginal  process). 

The  superior  postmfi^  surface  of  the  pars  tympanica  is  smooth  and  contains  near  its 
anterior  medial  extremifcOy^roove ,  bounded  by  two  ridges,  the  sulcus  tympanicus  (for  the 
membrana  tympani) .  Jjfcjlane  of  which  is  inclined  obliquely  forward,  downward  and  median- 
ward;  at  each  o*  tCeSupper  angles  of  the  pars  tympanica  it  runs  out  into  a  small  pointed 
extremity,  the  being  called  the  spina  tympanica  major ,  the  posterior,  the  spina 

tympanica  wIS^O^The  space  between  these  two  spines  is  not  entirely  filled  up  by  the 
attachment  af  tie  pars  tympanica  to  the  squama  temporalis;  on  the  contrary,  there  remains 
an  indentatA  called  the  incisura  tympanica  [Rivini]  (see  Organ  of  Hearing). 
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13  and  14.  Right  temporal  bone,  os  lemporale, 

from  the  newborn  child,  seen  from  without. 

(13:  complete,  14:  squama  temporalis  and  annulus  tympanicus  alone.) 


Squama  temporalis 

Y 


Sulcus  arteriosus 


Geniculum  canal  is 
facialis  et  sulci 
nn.  petros.  superf. 


Fissura  petrosquamosa 

Tegmen  tympani 
Incisura  parietali\ 
x  Eminentia,  arcuata. 

fetrosa 


Canalis  caroticus 

Impressio  trigemini  / 
Facies  posterior  pyramidis 

Porus  acusticus  intern 


pertura  externa  aquaeductus  vestibuli 
Incisura  jugular  is 
Vpertura  externa  canaliculi  cochleae 
Jssa  subarcuata 


15. 


Right  temporal  bone,  os  tenupoKQlo,  from  newborn  child, 
v  from  within. 

rale  in  the  foetus  of  three  parts,  pars  petrosa,  squama  temporalis 

mf  teilpora 
le  paatff  ttrni 


The  os  temporale  cc 

and  pars  tympanica :  n^^h^^wbom  it  is  still  divided  into  all  three  or  into  only  two  parts 
according  as  the  squ  amf  teijporalis  and  pars  tympanica  still  remain  separated  or  have  united 
with  one  another.  The  paatff  tympanica  in  the  newborn  is  a  flat  semicircle,  the  annulus  tym¬ 
panicus;  it  is  opetjQjhove  and  contains  in  its  concavity  the  sulcus  tympanicus  (see  p.  13); 
out  of  it  the  parfc^Snipanica  ultimately  develops  in  that  it  grows  out  chiefly  in  a  lateral 
direction  to  foruTalgfoove. 

.  In  ^h<VT^4lf>m  no  actual  proc.  mastoideus  exists.  The  foramen  stylomastoideum  lies 
on  the  lpteji^urface  of  what  is  later  to  he  the  pars  mastoidea.  The  proc.  styloideus  is  still 
re.  >  On  the  posterior  and  anterior  surface  of  the  pyramid  the  size  of  the  fossa 
p.  9)  and  the  site  of  the  geniculum  canalis  facialis  (pp.  11 — 12)  not  yet  bridged 
hone,  are  striking  features ;  accordingly,  a  hiatus  canalis  facialis,  in  the  sense  in  which 
in  the  adult,  is  absent  in  the  newborn. 
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17.  Frontal  bone,  os  frontqJyR om  in  front. 

The  unpaired  os  frontale  (frontal  bone)  (spA^o  Figs.  17,  18,  55  —  5S,  61  —  66, 
68 — 71,  and  73)  closes  the  cerebral  skull  in  front  afcljies  above  the  facial  skull.  It  has  four 
parts,  the  unpaired  squama  frontalis  and  pars^msatis,  and  the  paired  partes  orbitales. 

The  squama  frontalis  is  curved  sagitofe^Jand  transversly  so  as  to  he  convex  in  front. 
Its  largest  posterior  serrated  margin,  marf^fmrietalis ,  unites  with  the  frontal  margins  of 
the  parietal  hone  to  form  the  sutura  uyrdjmfo^/ The  inferior  boundary  is  formed  in  the  middle 
by  the  pars  nasalis,  lateral  from  thO^jjQlch  side  by  the  mar  go  supraorbitalis ;  the  latter 
runs  out  lateralward  into  the  proc.  *W6$katicus ,  which  unites,  by  means  of  a  rough  surface, 
with  the  proc.  frontosphen.  of  the*  z^^yhatic  hone  to  form  the  sutura  zygomatico frontalis. 

In  the  medial  part  of  thlmajgo  supraorbit.  there  is  often  a  shallow  notch,  incisura  fron¬ 
talis  (rarely  a  foramen  frontale^ for  the  a.  frontalis;  r.  frontal,  n.  frontal.)  and  lateralward 
from  this  a  foramen  sypi^fafoitale  or  an  incisura  supraorbitalis  (for  the  a.  supraorbit.; 
n.  supraorbit.).  The  antejjmjecnvex  surface,  facies  frontalis ,  is  smooth  and  sometimes  presents, 
in  the  median  plane.  sifflisVu  the  sutura  frontalis  (always  present  at  birth) ;  lateralward  from 
this  on  each  sid^  tuber  frontale  (0.  T.  frontal  eminence)  and  lateralward  from  this 

the  linea  temportM^^sceiids  backward  and  upward  from  the  zygomatic  process,  hounding  the 
flat,  nearly  placed ,  facies  temporalis  (for  the  m.  temporal.).  Close  to  the  inferior 

border,  near  tlbS^mlian  plane  on  each  side,  begins  a  ridge,  arcus  superciliaris  (0.  T.  super¬ 
ciliary  ridg^A  which  passes  upward  and  lateralward,  flattening  as  it  proceeds;  the  depressed 
surfaceUwSplbtween  the  medial  ends  of  these  ridges  is  called  the  glabella. 
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The  concave  posterior  surface  of  the  squamif^froiitalis  forms  a  part  of  the  facies 
cerebralis  (0.  T.  internal  surface)  of  the  fronfcfl^iNwj!  In  the  median  plane  in  the  upper 
part,  is  a  shallow  groove,  sulcus  sagittalis  (for faielinrts  sagittalis  superior ;  falx  cerebri) ;  out 
of  its  lower  end  develops  a  narrow,  usually  CiarMty  projecting  sharp  ridge,  the  frontal  crest 
or  crista  frontalis  (for  the  falx  cerebri) ,  ^Qfc^h ,  below,  forms  the  anterior  boundary  of  the 
foramen  caecum.  ^ 

Jd  to  the  part  projecting  somewhat  from  the  inferior 
ddle;  it  separates  the  two  partes  orbitales  from  one 
slightly  serrated  mar  go  nasalis,  to  which  the  nasal 
naso frontalis) ;  immediately  adjacent  is  attached  the 
intomaxillaris ).  The  posterior  free  margin  is  the  anterior 

it  unites  with  the  anterior  margin  of  the  lamina  cribrosa 
ns\L^art  of  the  suiura  frontoethmoidalis.  Obliquely  downward  and 
rior) rough  surface  projects  the  spina  frontalis  (0.  T.  nasal  spine).  It 


The  term  pars  nasalis 

margin  of  the  squama  frontalis  in  ^ 
another.  In  front  it  is  bounded  ' 
bone  is  attached  on  each  siie  ( 
proc.  frontalis  maxillae  fsut\ 
part  of  the  incisura  ethrfm^Pls; 
oss.  ethmoidalis  and 
forward  from  the  ini! 


is  rough  in  front  for further  attachment  of  the  nasal  bones  and  of  the  frontal  processes 
of  the  maxillae  <►  i&^osterior ,  partly  smooth,  partly  rough,  surface  is  applied  medianward  to 
the  crista  gaUL^^Hamina  perpendicularis  oss.  ethmoidalis,  lateralward  to  the  medial  wall  of 
the  ethmoida\b^>)yrinth ;  between  these  the  posterior  surface  helps  to  form  also  the  anterior 
wall  of  ♦tl^SJsal  cavity.  On  the  upper  surface,  close  behind  the  inferior  extremity  of  the 
crista^Jntahs ,  lies  the  entrance  (usually  formed  by  the  frontal  bone  alone)  to  the  foramen 
caec™J^Ncanal  which  grows  smaller  as  it  descends  and  ends  blindly  in  the  apex  of  the  spina 
front  ami:  it  contains  only  a  process  of  the  dura  mater.  The  spina  frontalis  is  also  perforated 
b^Yi  small  canal  which  extends  from  behind  and  above,  forward  and  downward,  and  gives 


'Q  SSJg 


ge  to  the  n.  ethmoid,  ant.. 
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Glabella 


Spina  frontalis  ' 


Arcus  superciliaris 
/  Incisura  frontalis 

Spina  trochlearis 

Foramen  supraorbitale 
Margo  supraorbitalis 
'  Fossa  glandulae 
lacrimalis 


Fovea 

^  trochlearis 


Incisura 

ethmoidalis 


Pars  orbitalis 


Processus  zygomaticus 

Facies  orbitalis 
Foramen  ethmoidale  anterius 

'Foramen  ethmoidale  posterius 


18.  Frontal  bone,  os  frontale,  from  below. 


The  partes  orbitales  pass  at  a  right  angle  from  the  inferior  margin  of  the  squama 
frontalis  backward  and  are  separated  from  one  another  by  the  quadrangular  incisura  ethmoidalis 
cutting  in  from  behind.  The  anterior  boundary  is  formed  by  the  mar  go  supraoMtalis ;  the 
lateral  by  the]  'processus  zygomaticus.  The  posterior  margin  is  slightly  semi^cNmedianward 
for  union  with  the  ala  parva  oss.  sphenoid.,  and  is  continuous  lateralwanrVyircr  the  proc. 
zygomat.  with  a  triangular  rough  surface  for  contact  with  the  margoj umjtalis  of  the  ala 
magna  oss.  [sphenoid,  (sutura  spheno frontalis) ;  behind  this  surface variable ,  narrow, 
sickle-shaped,  smooth  field,  which  along  with  the  ala  parva  oss.  spiAipni.  helps  to  form  the 
middle  fossa  of  the  skull.  The  medial  border,  hounding  theVfcSiisJra  ethmoidalis,  is  only 
slightly  rough  and  forms  with  the  lateral  margin  of  the  lamqf^jnbrosa  oss.  ethmoid,  a  part 
of  the  sutura  frontoethmoidalis.  Near  this  margin  a  rcJfpVi^e  runs  lateralward  to  which 
are  attached  in  front  the  os  lacrimale  by  the  sutuna  f^jjfolacrimalis,  behind  the  lamina 
papyracea  oss.  ethmoid,  by  a  part  of  the  sutura  fr&fyoethmoidalis.  The  oblong  field  lying 
between  this  ridge  and  the  medial  border  is  irregukfrES  divided  by  thin  transverse  ridges,  lies 
upon  the  upper  surface  of  the  ethmoidal  labyrini^ana  helps  to  cover  the  cellulae  ethmoidales 
from  above;  two  grooves,  running  frontally,  fi^A^ftth  corresponding  grooves  of  the  ethmoidal 
labyrinth  the  foramen  ethmoidale  anterius the  a.  ethmoid,  ant.;  n.  ethmoid,  ant.)  and 
the  foramen  ethmoidale  posterius  (^J^e^.^hmoid.  post.;  n.  ethmoid,  post.,  rr.  orbital, 
gangl.  sphenopalat.).  The  inferior  sy^QVof  the  pars  orbit.,  facies  orbitalis,  is  smooth  and 
presents  near  its  medial  anterij^  a  small  depression,  the  fovea  trochlearis  (and  occa¬ 

sionally  near  it  a  small  spur,  smn aXiroch learis)  (for  the  trochlea  m.  obliqui  oculi  super.);  in 
the  lateral  portion,  bounded  fromfoy  the  margo  supraorbit.,  lateralward  by  the  proc.  zygomat., 
lies  the  fossa  glandulae  *lqv^fyalis  (for  the  glandula  lacrim.  sup.).  The  upper  surface,  facies 
cerebralis,  presents  stro/^grcga  cerebralia  and  impressiones  digitatae.  At  the  junction  of  the 
partes  orbitales  wi^hTfll^quama  frontalis  the  hone  contains  within  it,  the  sinus  frontales  or 
frontal  sinuses ,  between  the  plates  of  the  partes  orbitales  and  the  squama  of  varying 

width  and  linelON^nucous  membrane.  They  are  subdivided  by  the  septum  sinuum  frontalium, 
w7hich  usually  diverges  somewhat  from  the  median  plane;  the  entrances  lie  in  the  anterior 
medial  angjHAf  the  partes  orbitales. 

Spa^C^lz|  Atlas. 
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Margo  squainosu 


from 


Angulus  mastoideus 


Angulus  sphenoidalis. 


19.  Right  parietal 


parietale, 


without. 


The  os  parietale  (parietal  bonejJ^^  also  Figs.  20,  55,  56,  61 — 66)  is  paired  and 
helps  to  form  the  roof  and  lateral  wall  of^jj  skull.  It  is  a  quadrangular,  flat,  saucer-shaped 
hone  with  an  external,  convex  facies rfterietalis  and  an  internal,  concave  facies  cerebralis . 

The  hone  has  four  marguMS^Xml  four  angles.  The  posterior  convex  margin,  mar  go 
occipitalis ,  is  deeply  serrated  affl^wjtes  with  the  margo  lambdoideus  oss.  occip.  to  form  the 
sutura  lambdoidea.  The  margin,  margo  squamosus ,  is  concave  and  bevelled  from 

without;  it  is  attached  to/t^Jnargo  parietal,  oss.  tempor.  (sutura  squamosa).  The  anterior, 
slightly  concave  margifi^  mmfgo  frontalis,  is  serrated  and  unites  with  the  margo  parietal,  oss. 
front,  to  form  the  srSupr^coronalis.  and  the  upper  straight,  markedly  serrated  margin,  margo 
sagittalis ,  forty s  ^jjli  the  same  margin  of  the  opposite  parietal  bone  the  sutura  sagittalis. 
The  anterior  angle,  angulus  frontalis,  lies  in  the  middle  of  the  sutura  coronalis  and 

adjoins  the  ftn\u  bone;  the  posterior  superior  angulus  occipitalis ,  adjoins  the  upper  extre¬ 
mity  of^tdtOymma  occipitalis.  The  posterior  inferior  angle,  angulus  mastoideus ,  is  inserted 
in  tii^^mra  parietal,  oss.  tempor.  and  forms  there  with  the  upper  margin  of  the  pars 
mastcl^css.  tempor.,  the  sutura  parietomastoulea.  The  anterior  inferior  angle,  angulus 


SvS^noiclalis ,  is  bevelled  from  without,  attached  to  the  angul.  pariet.  of  the  ala  magna  oss. 
T  \ioid.  and  forms  with  this  the  sutura  sphenoparietalis. 


i _ Margo  sagittalis _ 

Foramen  parietale 
\  Tuber  parietale 

*  ,  Linea  temporalis  inferior 

'  !  Linea  temporalis  superior 


Margo  frontalis 


Angulus  frontalis 
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- Margo  sagittalis _ 

Sulcus  sagittalis  Facies  cerebralis 


Angulus  frontalis 


,  Angulus  occipitalis 


Sulcus  arteriosus 


Margo  squamosus 


us  transversus 


Angulus 

sphenoidalis 


ulus  mastoideus 


20.  Right  parietal  bone 


,  from  within. 

The  facies  par  let  alts  is  more  or  less  maa^^y  bulged  out  in  the  middle ;  this  pro¬ 
jection  is  called  the  tube r  parietale.  Below  it  Igjl  the  line  a  temporalis  inferior ,  convex 
above,  which  begins  at  the  margo  frontalis  as^^continuation  of  the  linea  temporalis  oss.  fron¬ 
talis  and  goes  over  at  the  angulus  mastd^gC^into  the  linea  temporalis  oss.  temporalis;  it 
itself  and  the  field  beneath  give  origin  temporalis.  Concentric  with  it  runs  generally 

a  less  marked  linea  temporalis  super i^L^Qtcfl^nds  at  the  margo  occipitalis ;  to  it  are  attached 
the  fascia  temporalis  and  the  galear^Jhm rotica.  Close  to  the  margo  sagittalis  there  is  often, 
near  the  angulus  occipitalis ,  jm  omViug ,  the  foramen  parietale  (for  the  r.  meningeus  a 
occipitalis,  emissarium  parietal!).  J 

On  the  facies  cerebralis  along  the  margo  sagittalis  rims  a  groove,  completed  by 
apposition  with  the  parietfi^Jpne  of  the  other  side,  the  sulcus  sagittalis  (for  the  sinus  sagit¬ 
talis  sup. ;  falx  cerebri^p^^o  which  the  foramen  parietale  usually  opens.  Over  the  inner  sur¬ 
face  of  the  anguhi^l^Joid.  runs  a  short  broad  flat  groove,  the  sulcus  transversus  (0.  T. 
groove  for  laterat^fcns)  (for  the  sinus  transvers.).  At  the  angulus  sphenoid,  is  found  a  deep 
sulcus  arteri^l^Obmetimes  for  a  short  distance  an  actual  canal,  otherwise  several  shallower 
ones ,  for  braJHmVs  of  the  a.  mening.  med.  In  addition  the  facies  cerebralis  presents  im- 
pressiones  A" 
the  s« 


’^Sjdgilatae  and  jug  a  cerebralia  and  also  frequently,  especially  in  older  people,  near 
V  Seittalis,  foveolae  granular es  [Pacchioni]  (0.  T.  Pacchionian  depressions). 
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Crista  galli 


Labyrinthns 
ethmoidal  in 


Lamina  perpendicularis 


A 

Labyrinth  ns 
etlimoidalis 


Processus  alaris 
Lamina  cribrosa 

Lamina 
/  papyracea 


Processus  uncinatus 
Concha  nasalis  superior 


Concha  nasalis  media 


-  Lamina  perpendicularis 


Lamina  cribrosa 


-  Foramen  etlimoidale 
anterius 


--...Foramen  etlimoidale 
posterius 


*  -  Lamina  papyracea 


Crista  galli 
Processus  alaris 


21  and  22.  Ethmoid 

From  behind,  somewhat  schematic. 


bone,  o&ufym'oi. 

also  Sj|^3— 25,  63,  64,  68—70,  73—75) 
jfcpfon  of  the  cerebral  skull  below,  hut 
ikull  and  helps  to  form  the  nose  and 


male. 

rom  above. 


The  os  etlimoidale  (ethmoid  hone )  (see 
is  unpaired,  helps  in  part  to  close  the  most  anterio^ 
reaches  with  its  main  mass  deep  down  into  tl/faaj 

orbit.  It  consists  above  of  a  transversely  plasedV^/ng  plate,  the  lamina  cribrosa ;  from  the 
under  surface  of  this  extending  downward  median  plane  is  the  lamina  perpendicularis 

and  from  each  of  its  two  lateral  borders  ha^y  the  labyrinthus  etlimoidalis. 

The  lamina  cribrosa  ( cribrifcfpt, plate)  lies  horizontally,  fills  the  incisura  etlimoidalis 
oss.  frontalis  completely  and  thus  dtmar  at  the  anterior  and  the  two  lateral  margins  a  part 
of  the  sutura  fronloethmoidaUs  margin  lies  on  the  anterior  border  of  the  upper 

surface  of  the  body  of  the  bone  (sutura  splieno etlimoidalis ) .  The  cribriform  plate 

presents  on  its  upper  surfc^^jm  the  median  plane  a  ridge  which  becomes  elevated  in  front  to 
form  the  oblong  cristafgal&%Y  cock’s  comb  (for  the  falx  cerebri) ;  this  is  higher  in  front  than 
behind  and  often  contrNnaf  bone-marrow  spaces ;  it  is  attached  to  the  pars  nasalis  and  crista 
frontalis  oss.  froabffig  usually  by  means  of  the  two  small,  laterally  directed  processus  alares, 
and  completes  >*^entrance’  to  the  foramen  caecum  oss.  [frontalis  when  this  is  incomplete. 
The  cribri te  is  perforated  by  numerous  foramina,  the  larger  of  which  are  arranged 
chiefly  rows,  one  medial  and  one  lateral,  and  which  are  continued  in  small  grooves  on 

the  l^p^ perpendicularis  and  on  the  medial  surface  of  the  labyrinth;  they  give  passage  to 
the  fm.  Miactorii.  A  small  slit  lateralward  from  the  anterior  part  of  the  crista  galli  receives 
.  and  the  n.  etlimoidalis  anterior. 


tne  cm. 

\0T 
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Processus  alaris 
j  Crista  galli 


/  Lamina  cribrosa  Foramen  ethmoidal  e  anterius  Crista  galli 


J  Concha  nasalis  inferior 


!Processus  uncinatus 


23  and  24.  Right  ethmoidal  h 


ethmoidalis. 


From  within. 


Eacli  labyrinthus  ethmoidalis  (0.  T.  lateral  mass  of  ethm 
gular  in  shape  and  is  connected  only  above  and  medianward  wil 
lamina  cribrosa.  Inside  it  is  divided  by  delicate  platelets  of  bom* 


et/moidales  (ethmoid  cells)  lined  by  mucous  membrane.  T hejfrfcnmiunicate  with  one  another 
and  are  closed  completely  by  the  wall  of  the  ethmoid  boue^jjy  on  the  medial  and  lateral 
surface;  otherwise  they  are  partly  open  and  become  clo^^amies  only  by  the  attachment  of 
adjacent  bones;  in  front  the  pars  nasalis  oss.  frontalis  fendYr^.  frontalis  maxillae,  lateralward 
by  the  os  lacrimale  and  corpus  maxillae,  behind  by#th(^|tf^c.  orbitalis  oss.  palatini,  corpus  oss. 
sphenoidalis  and  conchae  sphenoidales ,  above  by  iKe  pars  orbitalis  oss.  frontalis;  spread  out 
on  the  latter  surface  of  union  are  the  foramen  erffimklate  anterius  (for  the  a.  ethmoid,  ant. ; 
n.  ethmoid,  ant.)  and  the  foramen  e  thmoida  lepoHm'i  us  (for  the  a.  ethmoid,  post. ;  n.  ethmoid, 
post.,  rr.  orbit,  gangl.  sphenopalat.).  The  ]Sejal  wall  of  the  labyrinth,  lamina  papyracea 
(0.  T.  os  planum),  is  oblong,  quadrangiihrfOSdTl  unites  in  front  with  the  os  lacrimale,  below 
with  the  corpus  maxillae  (sutura  ethm&djthiaxillaris) ,  behind  with  the  proc.  orbital,  oss. 
palat.  (sutura  palatocthmoidalis)  e  Crn-pus  oss.  sphenoid,  (sutura  sphcnoethmoidalis) , 

above  with  the  pars  orbital,  oss.  frontoethmoidalis) .  The  medial  wall  is  vertical, 

is  veiy  rough,  and  much  peitoa^oV^Its  anterior  margin  is  attached  to  the  posterior  surface 
of  the  spina  frontalis  oss.  fi/nta^^  its  posterior  border  to  the  anterior  surface  of  the  concha 
sphenoidalis;  the  inferior  tbV^i/d  border  hangs  down  free,  bends  around  somewhat  lateral- 
ward  ,  and  thus  forms  the*  concha  nasalis  media  (middle  turbinated  bone) ;  above  this  in  the 
posterior  part  is  a  deqOt^-h  (meatus  nasi  superior ,  upper  nasal  passage)  and  above  this 
a  similar,  conclia-likc/pmbe  of  bone,  bent  so  as  to  be  convex  medianward,  the  concha  nasalis 
superior  (superior>^\ia»ated  bone);  further  backward  and  upward  lies  usually  still  another 
turbinated  boi^^mer oncha  nasalis  suprcma,  separated  from  the  preceding  by  a  groove,  the 
recessus  si^mm^whoidalis.  Lateralward  from  the  anterior  extremity  of  the  concha  media, 
a  sickle-shap^^ocess ,  the  processus  uncinatus  (0.  T.  unciform  process),  directed  backward, 


becomes  summed  from  the  inferior  wall;  at  its  extremity  it  rolls  around  lateralward,  and  below 
or  bebjjtsAhis  place  unites  with  the  proc.  ethmoidalis  conchae  nasalis  inferioris. 
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Labyrinthus  ethmoidalis  (medial  surface) 


Processus  lacrimalis  conchae  uasalis  inferioris 
Processus  uncinatus  ossis  ethmoidalis 

Processus  ethmoidalis  conchae  nasalis  inferioris 


Processus  ethmoidalis 

Processus  lacrimalis 


Processus  maxillaris 


26  and  27.  Right  inferior  ^ul 

Above,  from  within.  nasa/lS  inf^yfr. 


CjR 

ur-bi  n ; 


ated  bone,  concha 

Below,  from  without. 


The  conclia  nasalis  inferior 

74)  is  paired;  it  lies  on  each  side  ii * 
and  is  placed  sagittally  hi  its  lont^OC 

Srerd 

lateralward  somewhat  rolled.  The  upper  thinner  margin 


' turbinated  bone)  (see  also  Figs.  68,  73,  and 
ver  part  of  the  lateral  wall  of  the  nasal  cavity 
It  is  oblong,  veiy  porous,  bent  so  as  to  he 
convex  medianward,  and  hangs_cl(^^Nird  as  a  free  mass  from  its  upper  attached  margin.  The 


is  attached  in  front  to  the  cHi^f  conchalis  maxillae  and  gives  off  close  behind  this  point  the 
processus  lacrimalis,  «di^k'd  obliquely  upward  and  forward,  which  unites  with  the  inferior 
margin  of  the  os  lacLwS^y  sutura  lacrimoconchalis) ;  somewhat  further  backward  the  broad 
processus  maxillapi^p ojects  lateralward  and  downward,  so  as  to  he  on  the  inferior  circum¬ 


ference  of  the< 
processus  eit 
dalis.  Th®  mil 

OSS. 


s  unaxillaris ;  above  this  broad  process  arises  the  narrower,  more  irregular 
iis  which  passes  upward  to  unite  with  tho  processus  uncinatus  oss.  ethmoi- 
posterior  part  of  the  upper  margin  is  attached  to  the  crista  conchalis 
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Os  lacrimale 

Sulcus  lacrimalis 


Os  lacrimale 


Crista  lacrimalis  J  ')■ 
posterior  - .  1  H 


Y 


Processus  frontalis 
maxillae 

Fossa  sacci 
lacrimalis 


'  ^  Hamulus 
lacrimalis 


28  and  29.  Right  lachrymal  bon e, /^lacrimale. 

Cs  'Z  i.1  * . 


From  without 

The  os  lacrimale  (lachrymal  hone)  (see  also]  Figs.  fltSw,  7 
oblong,  quadrangular,  thin  platelet  of  hone,  the  size  of  ikjCgy  ~  :1 
part  of  the  medial  wall  of  the  orbit.  The  upper  majs2S*nit 


Fr^^within. 


73,  and  74)  is  a  paired, 
hiail ,  and  lies  in  the  anterior 
part  of  the  medial  wall  of  the  orbit.  The  upper  map^imtes  with  the  pars  orbitalis  oss. 
frontalis  (sutura  frontolacrimalis) ;  the  posterior  rff!fT^|S^with  the  anterior  border  of  the  lamina 
papyracea  oss.  ethmoidalis;  the  inferior  margin  with  the  medial  margin  of  the  facies 

orbitalis  of  the  corpus  maxillae  ( sutura  lacriiimmixillaris) ,  in  front  with  the  proc.  lacrimalis 
conchae  nasalis  inferioris  (sutura  lacrimoc&tbhlis) ;  the  anterior  margin  with  the  margo 
lacrhnalis  of  the  proc.  frontalis  maxilla (f&utura  lacrimomaxillaris) .  The  medial  surface  is 
tolerably  flat,  lies  from  without  on  th^fefcor  part  of  the  lateral  wall  of  the  ethmoidal  laby¬ 
rinth  and  so  closes  the  anterior  cells;  the  lateral  surface  is  divided  by  a  crest 

extending  from  above  downw;^|^{y  cnsta  lacrimalis  posterior  (0.  T.  lachrymal  crest)  (for 
the  origin  of  the  pars  lacrima^^h.  orbicularis  oculi),  into  a  smaller  posterior  level  area  and 
a  larger  anterior  qouq^y^yKJsuIcus  lacrimalis ;  the  latter  forms  with  the  sulcus  lacrhnalis 
of  the  proc,  frontalis  n\^fl/e,  the  fossa  sacci  lacrimalis  (for  the  saccus  lacrhnalis).  From 
the  inferior  extrennt^f  the  crista  lacrimalis  posterior  proceeds  the  somewhat  variable  hamulus 
lacrimalis  (0.  T\1^3ir  process)  lateralward,  forward  and  downward;  it  is  inserted  in  the 
incisura  lacrimalif^  the  medial  anterior  margin,  of  the  orbital  surface  of  the  bodv  of  the  maxilla. 
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30  and  31. 

From  without 


Right  nasal  bone, 

Fj 


■,  m^sale. 
g^within. 

XV 

i)"VM3 — 75)  is  paired  and  forms 
part  of  the  hack  of  the  nose. 
Wer  above,  thinner  and  broader 


The  os  nasale  (nasal  bone)  (see  also  Figs.  57,  58^ 
with  that  of  the  other  side  the  root  of  the  nose  and  t]A 
It  is  a  small,  oblong,  quadrangular  hone  ^thicker  Mid* 

below.  The  nasal  hones  of  the  two  sides  are  attacjJVto  one  another  by  their  medial,  slightly 
serrated  borders  to  form  the  sutura  in  tern  as  a  /isCtje  upper  serrated  border  unites  with  the 
margo  nasalis  of  the  pars  nasalis  oss.  frontal f°rm  the  sutura  nasofrontalis ;  the  lateral, 
somewhat  bevelled  margin  forms  with  the^ 
the  sutura  nasomaxillaris ;  the  inferior 

lateral  nasal  cartilage;  in  the  ma^^M^kull ,  however,  it  lies  free  and  helps  to  hound  the 
apertura  piriformis.  The  anterior  is  smooth  and  usually  slightly  curved  like  a  saddle. 

The  posterior  surface  in  its  u/per  Aoftion  is  attached  from  in  front  to  the  spina  frontalis  oss. 
frontalis;  in  its  lower  portiou^i/is  smooth  and  helps  to  form  the  bony  part  of  the  anterior 
wall  of  the  nasal  cavity  ^k?re  is  seen  also  the  sulcus  ethmoidalis  (0.  T.  groove  for  nasal 
nerve)  (for  the  n.  ethms^Jts  anterior).  The  nasal  hone  is  often  perforated  by  one  or  several 
small  openings,  forgHjpiyjv  nasalia. 


e^Jwnor  margin  of  the  processus  frontalis  maxillae 
wvj^xl,  irregularly  serrated  margin  unites  with  the 
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32  and  33.  Plough -shasf^bone, 

Q? 


From  the  left. 


vomer. 

From  in  front. 


The  vomer  (plough- share  hone)  (see  a|fc>  Fig".  75)  is  an  unpaired,  oblong  quadrangular, 
flat  bone  which  lies  in  the  median  plane  /iftfV>rms  the  posterior  part  of  the  nasal  septum. 
It  is  usually  bent  somewhat  to  one  sida_bu^neyer  at  its  posterior  margin.  Its  upper  margin 
is  broad  and  is  split  into  two  thick  hp^fly  directed  leaves  (alae  vomeris),  each  of  which  is 
attached  by  its  free  margin  to  theGnV.  vaginalis  of  the  proc.  pterygoideus  oss.  sphenoidalis 
and  to  the  proc.  sphenoidalisj\sCpjlamii.  The  two  wings  of  the  vomer  leave  a  groove  between 
them  in  which  is  placed  tha^^um  sphenoidale.  The  posterior  margin  is  smooth,  thin  and 
lies  free.  The  inferior  is  sharp  and  serrated,  and  adjoins  the  crista  nasalis  of  the 

united  palate  hones  anluijper  jaw  hones.  The  anterior  margin,  which  is  also  the  upper,  is 
somewhat  thickened>an  dnollowed  out  to  form  a  groove;  it  unites  behind  with  the  inferior 
icular  plate  of  the  ethmoid  bone,  in  front  with  the  cartilaginous 


margin  of  the 
nasal  septum. 
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Facies  infratemporalis  . 
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34.  Right  upper  jaw  bone,  maxilla,  from  without. 

The  maxilla  (0.  T \  superior  maxillary  lone)  (see  also  Figs.  35,  36,  55—60,  67 — 75) 
is  paired,  lies  in  the  upper  anterior  part  of  the  facial  skull  and  is  divisible  ima  corpus  or 
body  and  four  processes  of  which  two ,  the  processus  frontalis  and  proapmpp^/gomaticus, 
belong  to  the  upper  part,  while  the  two  others,  the  processus  alveolaruQ&Nk  tne  processus 
palatinus,  belong  to  the  lower  part.  i/l 

The  corpus  or  body  is  quadrangular  in  shape  and  contain^^^tn  it  a  large  cavity, 
sinus  maxillaris  (0.  T.  antrum  of  Highmore)  lined  by  mucous  llfcmfcrane,  the  entrance  to 
which,  hiatus  maxillaris,  is  situated  on  the  nasal  surface.  The  surface,  facies  orbitalis 
(planum  orbilale)  is  smooth,  triangular,  directed  obliquely  foimim,  outward  and  downward 
and  forms  the  floor  of  the  orbit ;  its  medial  border  unites  with  the  lamina  papyracea 

oss.  ethmoid,  (sutura  ethmoideomaxillaris) ,  in  front  w -h rym a  1  hone  (sutura  lacrimo- 
maxillaris) ;  the  anterior  border  is  smooth  medianward,Vymg  free  as  the  mar  go  infraorbitalis, 
while  lateralward  it  is  serrated  and  goes  over  into  proc.  zygomaticus ;  the  posterior  border 
is  for  the  most  part  smooth,  lies  free,  and  forms  with  the  inferior  margin  of  the  orbital  surface 
of  the  large  wing  of  the  sphenoid  running  parali^to  it,  the  fissura  orbitalis  inferior  (for 
the  a.  infraorbit.,  v.  ophthalm.  inf. ;  nn.  zygonyffet  infraorbit.).  From  this  point  forward  on  the 
upper  surface  extends  a  groove  (sulcus  infa^C^alis)  closed  by  periosteum,  which  gradually 
becomes  deeper  and  is  continued  into  tfreC gwxilis  infraorbitalis  (both  for  the  a.  infraorbit. ; 
n.  infraorbit.);  branching  off  from  thi^^fhe-aiery  minute  canales  alveolar es  (for  the  aa.  alveol. 
sup.  ant.;  rr.  alveol.  sup.  medius  <%ASPnores  n.  infraorbit.) ,  which  run  within  the  anterior 
wall  of  the  body  of  the  hone.  and  beneath  the  posterior  medial  angle  of  the  facies 

orbitalis  is  attached  the  proa^>mLti?l.  oss.  palat.  (sutura  palatomaxillaris) .  The  posterior 
surface,  facies  infra tempora l\fO)  T.  zygomatic  surface),  looks  into  the  fossa  infratemporalis 
and  pterygopalatina ,  is  sh^htT^rough ,  often  bulged  out  (tuber  maxillare)  and  there  gives 
origin  to  parts  of  the  mmC^Jerygoideus  externus  and  internus;  it  presents  from  two  to  three 
small  foramina  alveotew l^^vhich  lead  into  canals  passing  forward,  the  canales  alveolar  es 
(0.  T.  posterior  dentl^frnals)  (for  the  a.  alveol.  sup.  post.;  nn.  alveol.  sup.).  The  anterior 
surface,  facies  (0.  T.  external  or  facial  surface),  presents  above  the  foramen  infra¬ 

orbitale,  the  aq\^S^of  exit  of  the  canalis  infraorbit. ;  beneath  it  a  variable  depression,  fossa 
canina  (for  caninus).  There  arise  also  in  front  several  muscles,  the  caput  infraorbit. 

'dm  sup.,  m.  nasalis,  nun.  incisivi,  m.  buccinat.  Medianward  the  facies  anterior 
a  sharp  margin,  the  incisura  nasalis. 
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35.  Right  upper  jaw  bone,  maxilla,  from  within. 

The  facies  nasalis  of-  the  corpus  maxillae  is  placed  sagittidh|pnc\helps  to  form  the 
lateral  Avail  of  the  nasal  cavity.  A  large  opening  in  it,  the  hialu^wH&tl laris,  leads  into  the 
sinus  maxillaris  (0.  T.  antrum  of  Highmore).  The  slightly  held  behind  the  hiatus 

has  attached  to  it  the  facies  maxillaris  of  the  pars  perpend  i^N^rm  oss.  palatini  and  presents 
usually  a  smooth  perpendicular  groove  for  the  completion  canalis  pterygopalatinus.  In 

front  of  the  hiatus  in  the  upper  part  passing  downwar<AtiVji/the  posterior  margin  of  the  proc. 
frontalis  is  the  sulcus  lacrimalis  which  is  closed  to^^taKthe  canalis  naso lacrimalis  (0.  T. 
lachrymal  groove)  by  the  attachment  to  it  mediaurtvn^^r  the  os  lacrimale  above  and  the  proc. 
lacrimalis  conchae  nasalis  inferioris  below.  In  of  this  the  crista  conchalis  (for  union 

with  the  upper  border  of  the  concha  nasalis  Sforior)  runs  approximately  horizontally  forward. 
The  anterior  margin,  incisura  nasalis,  hel}/^j\)ound  the  apertura  piriformis. 

The  processus  frontalis  ( 0.  T.  mefal  process )  ascends  in  front  from  the  upper 
margin  of  the  facies  nasalis  and  facies  Qforior.  Its  upper,  thick,  serrated  margin  lies  upon 
the  pars  nasalis  oss.  frontalis  fsului^\?oniomaxilla?'isj;  the  anterior,  sharp,  slightly  serrated 
margin  unites  with  the  os  nns i^^TSy/ara  nasomaxillaris) .  The  posterior  broad  margin 
presents  a  groove,  sulcus  lammfnw,  which  leads  downward  on  the  facies  nasalis  of  the  body 
(vide  supra);  it  is  boundedOOiianward  by  the  mar  go  lacrimalis,  to  which  is  attached  the 
anterior  margin  of  the/achj^mal  hone  (sutura  lacrimomaxil laris) ,  lateralward  hv  the  slight 
crista  lacrimalis  ante^ij  which  goes  over  into  the  margo  infraorbitalis ;  behind  this  point 
of  transition  is  sitaafrd  the  incisura  lacrimalis,  in  which  is  placed  the  hamulus  lacrimalis 
oss.  lacrimalis.  Ts^5Rteral  surface  is  smooth:  on  the  medial,  running  from  behind  forward, 
is  the  crista  (mwytidalis  (for  apposition  with  the  anterior  extremity  of  the  medial  surface  of 
the  labyri^t^/^^**^ 

ft^^tort,  broad  processus  zygomaticus  (0.  T.  malar  process)  proceeds  from  the 
latera^m^k*  angle  of  the  body  of  the  upper  jaw  and  is  generally  hollowed  out  inside  for  a 
bulging  w  the  sinus  maxillaris.  Its  surface  is  rough,  sometimes  incomplete,  and  unites  with 
zygomaticum  to  form  the  sutura  zygomalicomaxillaris. 
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36.  The  two  upper  jaw  bones,  maxillae,  united, .from  below. 


The  processus  palatinus  is  a  transversely  placed  plate  of  hone  which  goes  off  median- 
ward  from  the  inferior  margin  of  the  facies  nasalis  and  helps  to  form  the  bony  septum  between 
the  nasal  and  the  buccal  cavity.  At  the  medial  rough  margin  the  two  maxillae  unite  with 
one  another  to  form  the  sutura  palatina  mediana;  above  the  same  on  each  maxilla  runs  a 
ridge,  crista  nasalis,  the  union  of  the  two  ridges  serving  for  the  attachm^A of  the  vomer 
and  the  cartilage  of  the  septum  of  the  nose.  The  posterior  margin  lies  anterior  border 

of  the  pars  horizontalis  oss.  palatini  (sutura  palatina  transversa) .  /TJm^upper  surface  is 
smooth  and  slightly  concave  in  frontal  direction;  the  inferior  surfaafl^Tmiglier  and  presents 
near  the  posterior  extremity  usually  two  sulci  palatini  (for  th^^aHches  of  the  a.  palatina 
major)  hounded  by  small  ridges,  spinac  palatinae. 

The  processus  alveolaris  is  dependent  in  its  de^Tromtut  on  that  of  the  teeth  and 
extends  downward  like  an  arch  convex  in  front  and  exi^rnlJlJr  concave  behind  and  internally, 
from  the  lower  margin  of  the  body.  The  broader  >fi\^fnferior  margin,  limbus  alveolaris, 
contains  eight  tooth  cavities,  alveoli  dentales,  wmGh  are  separated  from  one  another  by  the 
septa  inter alveolaria;  they  have  wide  mouths  (mu  grow  narrower  hi  the  depth;  they  are 
exact  impressions  of  the  corresponding  roofr^f  the  teeth.  The  anterior  surface  of  the  proc. 
alveolaris  presents  oblong  projections,  jur&Jmlolaria ,  corresponding  to  the  anterior  five  al¬ 
veoli.  The  portion  of  the  hone  lying^j^^aiedianward  including  the  most  anterior  two  (in¬ 
cisor-teeth)  alveoli  and  the  correspcfl^imfjLfart  of  the  proc.  palatinus  represents  what  is  in  the 
foetus  a  special  hone  (os  incisivuf7^\ni lich  fuses  early  with  the  rest  of  the  hone;  remains  of 
the  suture  originally  present iu  tfi^ite  of  union,  the  sutura  incisiva,  are  usually  distinct  hi 
the  new-horn,  sometimes  aL^^jr  the  adult;  medianward  they  extend,  arch-like,  backward  to 
an  unpaired  opening,  +faQmcn  incisivum,  situated  on  the  inferior  surface  of  the  combined 
proc.  palatini ;  from  ifo™£eds  upward  the  symmetrically  forking  canalis  incisivus  (for  branches 
of  the  a.  palatina  branches  of  the  n.  nasopalatinus)  and  ends  on  the  upper  surface  of 

each  proc.  palAnu^  oy  an  opening  on  each  side.  The  two  processus  alveolares  unite  in  the 
median  planO^^no  sutura  intermaxillaris ,  the  anterior  continuation  of  the  sutura  palatina 
mediana;  abo^  this  suture  there  is  continued  forward  on  each  upper  jaw,  the  crista  nasalis 
(nasal  which  ends  in  front  in  a  projection,  the  spina  nasalis  anterior. 
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37.  Right  palate  bone,  os  palatinurttnQ oil  within. 

The  paired  os  palatinum  (palate  hone)  (see  also  Bigs.  3 8^^^? 9,  50,  68 — 70,  72 — 74) 
lies  in  the  posterior  part  of  the  nasal  cavity  and  there  formsGNpart  of  the  floor  of  the  same 
(of  the  hard  palate)  and  of  the  lateral  wall.  It  presents  ij^Shmination  a  pars  horizontalis 
and  a  pars  perpendicularis. 

The  pars  liorizontalis  (0.  T.  horizontal  p(iatef\  very  similar  to  the  proc.  palatinus 
maxillae,  only  shorter;  the  upper  surface  (facies  &asali$%  is  smooth  and  slightly  concave;  the 
lower  surface  (facies  palatina),  is  somewhat  tfough*«id  presents  near  the  posterior  margin  a 
small  sickle -shapedr  elevated  surface  for  thqjlfcfctchment  of  the  m.  tensor  veli  palatini.  The 
anterior,  slightly  serrated  margin  lies  on  foe\osterior  border  of  the  proc.  palatinus  maxillae 
and  forms  with  this  the  sulura  palaUtui  vransversa.  The  medial  margin  unites  with  the 
corresponding  border  of  the  hone  of  tj|^©ier  side  and  forms  the  posterior  part  of  the  sutura 
palatina  mediana;  on  the  upperC^wo  of  this  border  the  crista  nasalis  (for  union  with 
the  vomer)  projects  upward  ^ud  /^n^out  behind  into  the  spina  nasalis  posterior.  The 
posterior  margin  is  smooth  anH^iJfcave. 

From  the  lateral  wt(of\me  posterior  margin  projects  backward  the  strong  processus 
pyramidalis.  It  is  inferte^from  in  front  into  the  fissura  pterygoidea  oss.  sphenoidalis  and 
helps,  with  a  smooth  aKa^n  its  posterior  surface,  to  complete  the  inferior  part  of  the  fossa 
pterygoidea.  Th^  ^krnal,  rough  surface  unites  with  the  posterior  portion  of  the  corpus 
maxillae  just  al  fe  eighth  alveolus.  The  medial,  smooth  surface  looks  into  the  nasal 
cavity.  The  ister^r  surface  belongs  to  the  lower  surface  of  the  hard  palate  and  contains 
usually  th*;e«Q>Fenings5  of  which  the  foramen  palatinum  majus  lies  furthest  forward,  the  others, 
for amvMjmtfti tina  minora ,  lie  further  backward.  These  are  the  outlets  of  the  canales 
palam the  aa.  palatinae  major  et  minores;  nn.  palatini)  which  sometimes  open  lateral- 
warclk  amr  which  perforate  perpendicularly  the  processus  pyramidalis ;  they  are  the  starting 
of  the  sulci  palatini  on  the  hard  palate  (see  p.  29).  ” 
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38  and  39.  Right  palate  bone,  os  palatinum. 

From  behind.  From  without. 

The  pars  perpendicularis  (0.  T.  vertical  plate)  ascends  as  a  thin  leaftof  hone  verti¬ 
cally  upward  from  the  lateral  margin  of  the  pars  horizontalis.  The  medial*J%Ap  nasalis  is 
smooth  and  presents  two  ridges  extending  from  before  backward,  an  utoeiL  sljbrter,  crista 
ethmoidalis  (0.  T.  superior  turbinated  crest),  for  the  attachment  of  the/qSNia  nasalis  media, 
and  a  lower ,  crista  conclialis  (0.  T.  inferior  turbinated  crest),  with  the  concha 

nasalis  inferior.  The  lateral  surface,  facies  maxillaris ,  is  for  the  ipd^art  rough  and  unites 
with  the  posterior,  rough  portion  of  the  facies  nasalis  corporis  nptultye^  so  that  it  covers  over 
a  portion  of  the  hiatus  maxillaris  from  behind;  it  is  attacheljUI^hJhd  to  the  anterior  margin 
and  the  medial  surface  of  the  lamina  medialis  proc.  ptervgsSN*  oss.  sphenoidalis.  Between 
these  two  areas,  extending  from  above  downwards,  is  tlup^tojh,  shallow  sulcus  pterygopala¬ 
tinus.  Through  the  attachment  of  the  facies  maxillarifto  jh^two  bones  mentioned  this  forms 
together  with  the  sulcus  pterygopalat.  of  the  proc. /oteXgross.  sphenoidalis  and  a  groove  on 
the  upper  jaw  hone,  above,  the  fossa  p teri/efopaljqma ,  open  lateralward  (for  the  aa.  maxill. 
int.,  palat.  descendens,  sphenopalat. ;  nn.  zygomat .  jfsmenopalat . ,  alveol.  sup.,  infraorbit.;  gangl. 
sphenopalat.) ,  below,  the  canalis  pterygopalatimi^O.  T.  posterior  palatine  canal)  (for  the  a. 
palat.  descendens;  nn.  palat.,  rr.  nasal,  post^ml.  gangl.  sphenopalat.),  closed  also  externally 
hv  the  proc.  pterygoideus  oss.  sphenoid,  /fhj^fne  upper  jaw;  it  is  continued  below  into  the 
canales  palatini  (for  the  aa.  palatinae  minores ;  nn.  palat.)  which  usually  run  in  the 

proc.  pyramidalis  alone.  From  the^ttS^miargin  of  the  pars  perpendicularis  extend  two  pro¬ 
cesses,  the  processus  sphenoidalis  J^SVsomewhat  backward  and  markedly  medianward,  which 
lies  on  the  inferior  surface  of  Jjjm  (|>oV  °f  the  sphenoid  and  on  the  ala  vomeris,  and  the  pro¬ 
cessus  orbitalis  forward  andfeom|wnat  lateralward.  The  latter  is  bulged  out  and  contains  a 
small  cavity  which  helps  toNiare  the  posterior  ethmoidal  cells.  Its  lateral,  smooth  surface 
forms  the  most  posterity  jgrf  of  the  floor  of  the  orbit;  in  front  and  below  it  meets  the  facies 
orbitalis  corporis  maxillaOfS?ft/ra  palatomaxillaris) ,  in  front  and  above  the  lamina  papyracea 
oss.  ethmoid,  (sutura  rfutffitoelhmoidalis) ,  behind  and  above  the  anterior  margin  of  the  lateral 
surface  of  the  ^o^^J^he  sphenoid  (sutura  sphenoorbitalis) ;  behind  and  below  it  lies  free 
and  helps  hi  rorm  the  medial  portion  of  the  fissura  orbitalis  inferior ,  in  part  it  looks 

into  the  fbs^J^Wgopalatina.  Between  the  proc.  sphenoid,  and  the  proc.  orbital,  lies  the 
incisura  splichtyalatina,  which  is  closed  by  the  attachment  of  the  hone  to  the  under  surface 
of  the  bo<\  oi  the  sphenoid  forming  the  foramen  sphcnopalatinum  (for  the  a.  sphenopalat.; 
rr.  nasai^iwt.  sup.  lateral,  et  medial,  gangl.  sphenopalat.). 
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Processus  frontosphenoidalis 


Os  zygomaticum 


40  and  41.  Right  yoke  bone,  os  zygomaticum. 


From  without 


From  within. 


The  os  zygomaticum  or  yoke  bone  (0.  T.  malar  hone)  (see  al^Sqks.  55—60,  69 — 72), 
is  paired  and  lies  hi  the  lateral  part  of  the  facial  skull.  It  has  tlm^mmces.  The  laterally 
directed  facies  malar  is  is  quadrangular,  fairly  smooth,  marke<fi£jconvex  and  presents  the 
foramen  zygomaticofaciale  (0.  T.  malar  foramen).  The  cpOW>  facies  orbitalis ,  directed 
medianward  and  forward,  helps  to  form  the  lateral  and  iaC^or  wall  of  the.  orbit  and  meets 
the  facies  malaris,  forming  a  markedly  curved  concavi^laa^'hi,  which  below  completes  the 
mar  go  infraorbitalis ,  and  above  forms  the  lateraju^ran  of  the  aditus  orbitae.  The  medial 
inferior  margin  of  the  facies  orbitalis  unites  wii/i  tire  lateral  angle  of  the  facies  orbitahs  cor¬ 
poris  maxillae  (sutura  zygomaticomaxillaristymb*tt\\\s  in  half’  the  cases  the  lateral  boundary 


of  the  fissura  orbitalis  inferior;  the  medial jy^^r  margin  lies  upon  the  margo  zygomaticus  of 


the  ala  magna  oss.  splienoidalis  (sutura  sphenozygomatic  a).  On  the  facies  orbitahs  can  he 
seen  the  single  or  double  for  r bitale  (0.  T.  temporo-malar  canals),  the  entrance 


to  a  bifurcating  canal  (sometimes  d/fTWMrom  the  beginning),  the  divisions  of  which  perforate 
the  hone  and  end  on  the  facies  ^®Mg/and  the  facies  temporalis  (for  the  r.  zygomaticofacialis 
et  r.  zygomaticotemporalis  nA^jomfftici).  The  facies  temporalis  looks  downward  and  median- 


ward,  is  curved  so  as  to  l^^imrkedly  'concave  and  forms  the  anterior  part  of  the  fossa  tem¬ 
poralis.  Here  the  fowwi^rzygomaticotemporale  is  visible;  medianward  it  adjoins  a  rough 
surface  for  broad  imioS^vith  the  proc.  zygomaticus  corporis  maxillae  ( sutura  zygomatico- 
maxillaris).  *  C*\ 


'angle  of  the  facies  malaris  lies  the  processus  frontosphenoidalis  (0.  T. 
front  for  union  with  the  proc.  zygomaticus  oss.  frontalis  (sutura  zygo- 


iind  with  the  large  wing  of  the  sphenoid  (vide  supra).  From  the  posterior 
?oes  off  the  slim  processus  temporalis  (0.  T.  zygomatic  process) ,  which 
c.  zygomaticus  oss.  temporalis  by  a  serrated  suture  (sutura  zygomatico- 
the  arcus  zygomaticus . 
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Sulcus  mylohyoideus 


Linea  mylohyoidea 


Ramus  manclibulae 


fclyloidei 


Procesj 


Fovea  submaxillaris 


Sulcus 

mylohyoideus 
Angulus 
/  manclibulae 


Processus 
coronoideus 


42.  Lower  Jaw  bone,  mandibula,  from  below. 


f^)al\fcfolz, 

o 


Corpus  manclibulae 


^  Spina  mentalis 
Fossa  digastrica 


Fovea  sublingualis 
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Processus  condyloideus 


Licisura  mandibulae 

Processus  coronoideus 


Angulus  mandibulae 


Collum 


Capitulum 


< _ Ramus  mandibulae 

Crista  buccinatoria 

Juga  alveolaria  ] 


Limbus 

alveolaris 


Basis  mandibulae 


fcberculum 
bent  ale 


Protuberantia 

mentalis 


Foramen  mentale 
Linea  obliqua  Tmbe 

Corpus  mandibulae 

rSo 

43.  Lower  jaw  bone,  mandibu/a.^k  half,  from  without. 

TlnTuiaiidibula  (lower  jaw  lone),  (0.  T.  infWi tAi a xillary  bone)  (see  also  Figs.  42, 

'  w2NJard  ' 


44 — 50,  57,  and  58)  is  unpaired  and  forms 
consists  of  the  parabolically  curved  corpus 
the  corpus. 

The  corpus  mandibulae  (body  of{ 
with  one  another  in  the  median  plane  ,  tin 
point  of  union  is  often  indicated  by  a  g 
higher  than  it  is  thick,  and  curved 
inferior  margin,  basis  mandibulae ,  is 
the  median  plane,  is  situated  t] 


anterior  part  of  the  facial  skull.  It 
rami,  which  ascend  from  the  ends  of 

consists  originally  of  two  halves  united 
aion  taking  place  in  the  first  year  of  life.  The 
Each  half  represents  a  mass  of  bone  which  is 
ht  so  as  to  be  markedly  convex  externally.  Its 
aewhat  thickened  and  rounded;  close  above  this,  near 
ewhat  roll-shaped,  transversely  placed  protuberantia 


mentalis  (0.  T.  mental  proces^Obh™,  lateralward,  runs  out  into  the  tuberculum  mentale. 
Somewhat  lateralward  and  ffljm  the  latter  a  round  foramen  mentale  (for  the  a,  men¬ 

talis;  n.  mentalis)  is  visiblnNj^s  usually  situated  below  the  alveolus  of  the  second  praemolar, 
about  half-way  between  thelDase  and  the  upper  margin.  Beneath  it,  or  somewhat  further 
back,  begins  the  line£obtmia  (0.  T.  external  oblique  line)  extending  obliquely  upward  to  the 
anterior  margin  of  ftk^Jnnus.  The  upper  part  of  the  body,  pars  alveolaris,  dependent  in 
development  upoi^hat  of  the  teeth,  is  bounded  above  by  a  narrow  border,  the  limbus  alveolaris. 
It  contains  om^S^pside  eight,  altogether  then  sixteen,  alveoli  dentales  which  are  separated 
►  by  thin  septa  inter  alveolaria ;  the  alveoli  are  wide  at  the  opening  and 
in  the  depth,  being  exact  impressions  of  the  roots  of  the  teeth  which  they 
projections,  juga  alveolaria,  usually  caused  by  the  three  anterior  alveoli  only, 
on  the  outer  surface.  The  medial  surface  of  the  corpus  presents,  close  to  the 
the  single  or  double,  short  spina  mentalis  (0.  T.  genial  tubercles)  (for  the 
uiohyoid.,  geniogloss.)  and  on  each  side  below  it,  somewhat  lateralward ,  the  fossa 
strica  (for  the  m.  digastricus). 


from  one 
become  ns 
hold, 
are 
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Incisura  mandibulae  Fovea  pterygoidea 
Processus  coronoideus  \  \  Capitulum 

V  \  V  PrnnDooi 


\  Processus  coudyloideus 


Linea  mylohyoidea 


j  <  Fovea  sublingualis 

i 

{  Spina  mentalis  ^ 

1  I 

Fossa  digastrica  Corpus  mandibulae 


44.  Lower  ja.w  bone,  ynciYidibulci,  right ^5!^ from  within. 


oblique  line)  (for  the  nun.  mylohyoid.,  mylopharyng.),  which  jfS^aws  ohhquely  backward  to  the 
medial  surface  of  the  ramus.  Above  the  medial  part  <  dj^fm  daAcr  hes  the  fovea  sublingualis 
(0.  T.  sublingual  fossa)  (for  the  gland,  subling.),  usualhC dismi^ly  marked;  beneath  the  lateral 
portion,  often  less  well  indicated,  the  fovea  subma&iilatmr(0.  T.  submaxillary  fossa)  (for  the 
gland,  submax.).  Extending  forward,  just  below  inVlateral  part  of  the  linea  mylohyoid.,  is 
the  sulcus  mylohyoideus  (for  the  r.  mylohyoid,  afalvebl.  inf.;  n.  mylohyoid.). 

The  ramus  mandibulae  (0.  T.  perpemlicuM  portion)  is  a  broad  plate  of  bone  which 
extends  from  the  posterior  end  of  the  body  rafondicularly  upward  or  obliquely  backward.  Its 
posterior,  thicker  margin  forms  with  the/^Sra^orporis  the  angulus  mandibulae;  its  anterior 
margin  begins  lateralward  at  the  postetAiJ^Ld  of  the  linea  obliqua,  medianward  at  the  last 
alveolus,  with  a  small  triangular  ofr  which  is  often  visible  the  crista  buccinatoria 

(for  the  m.  buccinat.).  The  lateralV^faco  is  smooth,  the  medial  presents  about  its  middle 
an  opening,  foramen  mandibulaf^ T.  inferior  dental  foramen),  which  is  bounded  median- 
ward  by  a  small  leaflet  of  mmc\me  lingula  mandibulae.  Below  the  for.  mandibul.  begins 
the  sulcus  mylohyoideus  a\l  ij  it  the  canalis  mandibulae  (0.  T.  inferior  dental  canal)  (for 
the  a.  alveol.  inf.;  :  1  1  mf)  which  extends,  within  the  spongiosa  of  the  bone,  arch-like, 


downward  and  forwatd  W£lfar  as  the  median  plane;  before  reaching  this,  however,  it  opens 
also  on  the  externa^3^f?tce  at  the  foramen  mentale.  The  upper  end  of  the  ramus  supports 


two  processes  separatxflfrom  one  another  by  the  incisura  mandibulae  (0.  T.  sigmoid  notch); 
the  anterior,  f ii'GSytis  coronoideus',  (for  the  insertion  of  the  m.  temporal.)  is  bent  backward 
somewhat  the  posterior,  processus  coudyloideus,  serves  for  articulation  of  the  lower 

jaw  with  of  the  skull  and  supports  a  rofler-like  capitulum  mandibulae ,  covered  over 

"the  long  axis  of  which  converges  with  that  of  the  other  side  backward  toward 
circumference  of  the  foramen  occipit.  magnum.  The  capitulum  sits  upon  a  narrower 
(proc.  condyloidei)  mandibulae,  and  this  presents  in  the  medial  part  of  its  anterior 
fovea  pterygoidea  proc.  condyloidei  (for  the  attachment  of  the  m.  pterygoid,  ext.). 
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40 


Bones  of  the  Skull. 


I 

Corpus 


51  and  52. 

From  above. 


Hyoid  bone,  os  hyoideum. 

Right  half,  fro^^e  left. 


The  os  hyoideum  (hyoid  hone)  lies  as  an  unpaired ^KwCs^hoe-sliaped  bone  behind 
and  below  the  lower  jaw  between  the  muscles,  without  direcfrCo^nection  with  the  other  bones. 
It  is  divisible  into  a  middle  piece  or  corpus,  two  cornua  and  two  cornua  minora. 

The  corpus  (body)  is  a  transversely  placed  obli^Jlate  with  an  anterior  surface,  bent 
so  as  to  be  convex  in  front  and  above,  and  a  coafi^S^sterior  surface.  The  anterior  surface 
presents  variably  developed  ridges  for  the  muscu\ra^aehments,  the  posterior  is  smooth.  At 
the  lateral  ends  are  small  fossae,  below  foiXmion  with  the  cornua  majora,  above  for  the 
cornua  minora. 

The  cornua  majora  are  thin,  latoalfy  flattened  plates  of  bone,  longer  than  the  body. 
They  are  placed  horizontally  or  direc^l^Afrquely  upward,  are  united  in  front  with  the  body 
by  means  of  a  narrow  plate  of  or  by  a  small  joint  with  a  joint  cavity  and  a  tight 

capsule.  Behind,  each  ends  kXi^^filrtutton-like  projection. 

The  cornua  minora^fc^small  pieces,  sometimes  remaining  cartilaginous,  which  are 
attached  above  near  th^)(.\il/ of  union  of  the  body  and  the  cornua  majora,  either  by  means 
of  a  small  joint  with  \mtjcavity  and  loose  capsule  or  by  ligamentous  union  only.  They  are 
surrounded  by  the  £id  of  the  lig amentum  stylohoideum  (see  Fig.  555),  a  thin  round  elastic 
fibrous  ligament  extends  from  the  processus  styloideus  oss.  tempor.  interwoven  in  the 

deep  layer  of  ^^cervical  fascia.  Sometimes  it  contains  masses  of  bone,  the  single  pieces 
being  moie^rNess  separated  from  one  another.  The  processus  styloideus,  the  lig.  stylo- 
hoideiiiiSjNiJXrhe  cornu  minus  oss.  hyoid,  arise  from  the  second  branchial  arch  of  the  foetus. 


'O 
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53.  Hyoid  bone,  os  hyoideum,  from  abov^A 

with  muscular  attachments. 

Magnification  3:2. 


M.  geniohyoideus 

/  M.  constrictor 
<  pharyngis 

i  medins 


M.  thyreohyoideus 


54.  HwQl  bone,  os  hyoideum,  right  half,  from  the 
A\\  with  muscular  attachments. 

Magnification  3:2. 

A 


'O 
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Linea  temporalis  inferior 
Linea  temporalis  superior 


Sutura  squamosa 


Sutura  coronalis 

Sutura  sphenoparietalis 
/  Sutura  sphenosquamosa 

Sutura  sphenofrontalis 


Sutura  sphenozygomatica 


Sutura  zygomatico- 
frontalis 


M.  trapezius 

M.  occipitalis 
M.  semispinalis  capitis 

Sutura  lambdoidea  I 
Sutura  occipitomastoidea 

Sutura  parietomastoidea 

M.  splenius  capitis 


•  M.  corrugator 
1  M.  orbi- 
/  cularis  oculi 
,M.  quadr.  labii  sup. 
M.  orbicularis 
oculi 


quadratus 
labii  superioris 
M.  zygomaticus 
M.  caninus 


M.  nasalis 


M.  depressor 
septi 


M.  incisivus 
labii  superioris 


:  M.  mentalis 

M.  quadratus  labii  inferioris  / 

M.  incisivus  labii  inferioris 


from  the  right, 


with  muscular  attachments. 
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Sutura  coronalis 


M.  corrugator  J 

M.  orbicularis  oculi 
(Pars  orbitalis) 

M.  procerus. 

M.  orbicularis  oculi 
(Pars  lacrimalis) 

M.  orbicularis  oculi 
(Pars  orbitalis) 

M.  quadrat,  labii  sup.-'j 
(Caput  angulare) 

M.  quadrat,  labii  sup.- 
(Caput  infraorbitale)  1 
M.  zygomaticus 

M.  quadrat,  labii  sup.  ^ 

(Caput  zygomaticum) 

M.  masseter  " 

M.  caninus*- 
M.  temporalis -• 
M.  buccinator- -'j 

M  nasal  is  f  Pars  transv* ' 
M.  nasaiis  ^  Pars  alaris  ... 


M.  masseter-, 

M.  incisivus  labii  superioris 

M.  depressor  septi--'] 

M.  buccinator 

Platysma.,5 
M.  triangularis- 
M.  quadratus  labii  inferioris 

M.  incisivus  labii  ii|Feri( 


Sutura  splieno- 
frontalis 


l  Sutura  zygomatico- 
frontalis 
.  Sutura  fronto- 
maxi  llaris 
.  Sutura  naso- 
maxillaris 


*  Sutura  zygomatico- 
maxillaris 
Sutura  intermaxillaris 


fn  talis 


from  in  front,  with  muscular  attachments. 
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\  Sutura 
coronalis 


Squama  frontalis 


In  Front 


Behind. 

Squama  occipitalis 


Sutura  sagittalis 

Sutura  lambdoidea 
'  /  Foramen  parietale 

'  Os  parietale 


Skull,  from  above 
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Behind 

Squama  occipitalis 


\  Squama  frontalis 
In  front  Sulcus  sagittalis 


Ov 

62.  Skull  cap,  from  within. 


olz,  Atlas. 


Sutura  sagittalis 

Sutura  lambdoidea 
Os  parietale 


^  Sulci 
arteriosi 
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Sutura  sphenoparietalis 

Ala  magna  oss.  splienoidalis  j  Sutura  sphenosquamosa 
Sutura  coronalis  :  j  •  Sulcus  arteriosus 


Ala  parva  oss.  sphenoidalis 
Sutura  sphenofrontalis 
Lamina  cribrosa  oss.  ethmoidalis 
Pars  orbitalis  oss.  frontalis  | 

Sutura  frontoethmoidalis  » 

! 

Squama  frontalis 


Sinus 

frontalis" 
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Processus 

ossis  temporalis 

Crista  infratemp  oralis^  ^ 

Fossa  infratemporalis  ^ 
Foramen  sphenopalatinum  / 
Fossa  ptervgopalatina/ 


Foramen 


infraorbitale 


Os  nasale 


Os 

zygomaticum 


_  Corpus 

maxillae 


Angulus  sphenoidalis  ossis  pariotalis 
Squama  temporalis  j 


i  Facies  temporalis  alae  magnae  ossis' sphenoidalis 
I  Facies  temporalis  ossis  frontalis 


Fossa 

temporalis 


67.  Right  temporal  fossa,  fossa 

(The  arcus  zygomaticus  has  been  partial 


S,  from  without. 

r-) 


The  fossa  temporalis  lies  on  each  side  on  the 
the  most  part,  open  lateral  ward.  Its  medial  surfa< 
the  facies  parietal  oss.  pariet.,  by  the  facies  tern 
front.,  and  the  facies  tempor.  of  the  ala  ma 
tempor.  oss.  front,  and  the  facies  tempor.  o 
Below  and  medianward  it  goes  over  into  t 
the  sutura  squamosa  (between  squama  tern 
sphenosquamosa  (between  squama  tempos  t 


the  skull  and  is,  for 
ed  by  the  most  inferior  part  of 
ae  tempor.,  the  facies  tempor.  oss. 
the  anterior  surface  by  the  facies 
.;  the  external  wall  by  the  arcus  zygom. 
sa  infratempor..  On  the  medial- surface  run 
id  margo  squamos.  oss.  pariet.), [the  sutura 
irgo  squamos.  alae  magnae  oss.  sphen.),  the 


sutura  sphenoparietalis  (between  anjn|£|phen.  oss.  pariet.  and  angul.  pariet.  alae  magnae 
oss.  sphen.),  the  sutura  coronalis  finWeen  margo  front,  oss.  pariet.  and  margo  pariet  oss. 
front.),  the  sutura  sphenofro^ta^^J^xoQTi  pars  orbital,  oss.  front,  and  margo  front,  alae 
magnae  oss.  sphen.)  and  thcOl^y  zygomatico frontalis  (between  proc.  zygom.  oss.  front, 
and  proc.  frontosphen.  oss.>nSJk.);  on  the  anterior  surface,  the  suture  last  mentioned  and 
the  sutura  sphenozygormdw^j {between  os  zygom.  and  margo  zygom.  alae  magnae  oss.  sphen.) ; 
on  the  lateral  surface  fehe  ^sutura  zygomaticotemporalis  (between  proc.  tempor.  oss.  zygom. 
and  proc.  zygom.  oss.  temper.).  On  the  anterior  wall  lies  the  foramen  zygomaticotemporale. 

The  fossa*  iufuatemporalis  (0.  T.  zygomatic  fossa)  lies  on  each  side  below  and  median- 
ward  from  the  jnJ^3yrgom.,  goes  over  above  into  the  fossa  tempor.  and  is  open  behind  and 
below.  Its  upj^rVrall  is  formed  medianward  by  the  facies  infratemp,  of  the  ala  magna  oss. 
sphen.,  the>ffl&WCr  oblique  wall  by  the  facies  infratempor.  maxillae  and  the  facies  tempor. 
oss.  lateral  wall  by  the  ramus  of  the  lower  jaw  and  the  medial,  by  the  lamina 

lat.  p^j^O^rvg..  On  the  anterior  surface  the  sutura  zygomaticomaxillaris  (between  os 
zygom/Smk  proc.  zygom.  maxillae)  is  visible.  At  the  junction  of  the  anterior  and  medial  sur- 
face^lies  the  entrance  to  the  fossa  pterygopalatina.  On  the  anterior  surface  can  be  seen  the 
fo^Aia  alveolaria  on  the  tuber  maxillare  and  above  this  the  lateral  extremity  of  the  fissura 
wlltals  inferior. 


_ Os  lacrimale 


i 

Lamina  lateralis  processus  pterygoidei! 

Tuber  maxillare  I 


Fissura  orbitalis  inferior  / 
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Sinus  frontalis 


Foramen  ovale-. 


Foramen  sphenopalatinuin 

Fossa  pterygopalatina 

Lamina  lateralis  processus  nterygoidei 

Processus  pyramidalis  ossis  palatini  .  ,  •  Simis 

Probe  in  canalis  palatinus  Pars  perpendicularis 
ossis  palatini 


68.  Right  pterygopalatine  fo 

from  with  on 


(The  main  portion  of  the  ala  magna  oss.  sphejfrjd.,  of  the  lateral  part  of  the  corpus 
maxillae  and  of  the  pars  orbit,  oss.  front,  tfavej  neen  removed  by  a  sagittal  section, 
so  that  the  medial  wall  of  the  sinusmtOTlaris  and  of  the  orbit  is  visible.) 

The  fossa  pterygopalatina  (0.  T^raLnomaxillary  fossa)  lies,  deeply  concealed,  between 
the  hones  medianward  from  the  fossa  mf&^kporalis.  It  is  united  with  the  latter  by  a  sickel- 
shaped  space,  broad  above,  narrow  is  closed  below  and  lateralward  by  periosteum. 

Its  medial  wall  is  formed  by  theS^^Si  surface  of  the  pars  perpendicularis  oss.  palatini,  its 
upper  wall  by  the  lateral  porti|I^3^  the  inferior  surface  of  the  body  of  the  sphenoid,  the 
posterior  by  the  sphcnomaxiU'fH’y  Vwnaee  of  the  ala  magna  oss.  sphenoidalis  and  by  the  anterior 
surface  of  the  processus  ptci\guijeus,  the  anterior  by  the  most  posterior  margin  of  the  corpus 
maxillae  and  by  the  procegsusurbitalis  oss.  palatini.  Below  it  narrows  to  become  the  canalis 
pterygopalatinus  whithC^ontinued  into  the  canales  palatini  oss.  palatini  and  opens  at  the 
foramina  palatina  maja^etnninora  on  the  under  surface  of  the  hard  palate ;  in  addition,  delicate 
canals  pass  between  thJ  facies  maxillaris  of  the  pars  perpendicularis  oss.  palatini  and  the  facies 
nasalis  corporis*  uOltfae  obliquely  forward  and  downward  into  the  nose.  On  the  anterior  wall 
connection  iq  vW  ►with  the  orbit  by  means  of  the  fissura  orbitalis  inferior,  with  the  anterior 
surface  of  %he  fac('  by  the  sulcus  and  canalis  infraorbitalis.  On  the  medial  surface,  the  wide 
foramen  aphen^palatinum  leads  into  the  nose.  Prom  the  posterior  surface  the  foramen  rotundum 
goes  in^Afche  cavity  of  the  skull,  the  canalis  pterygoideus  and  the  canalis  pharyngeus  to  the 
low^j^yJ^e  of  the  base  of  the  skull. 
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70.  Right  orbital  cavity. 


<o 


from  in  front. 


Outline  drawing  with  explanation  of  fig\69y  Magnification  5:4. 

The  walls  of  the  orbit  go  over  into  one  a^^et*,  usually  with  rounded  angles,  and  are 
lined  by  a  thin  periosteum,  the  periorbita, 

The  medial  wall,  paries  also  Fig.  68),  is  placed  nearly  sagittally.  It 

is  composed  of  the  os  lacrimale,  the  laM^JNxpvracea  oss.  ethmoidalis  and  the  lateral  surface 
of  the  corpus  oss.  sphenoidalis.  I^pr^^ts  the  sutura  lacrimomaxillaris  (between  os  lacri¬ 
male  and  proc.  frontalis  maxillaeV'M^wtfwra  frontolacrimalis  (between  os  lacrimale  and  pars 
orbitalis  oss.  frontalis),  the  sfftfiiS^p'ontoethmoidalis  (between  pars  orbitalis  oss.  frontalis  and 
os  ethmoidale)  as  well  as  \^Jutura  sphenoethmoidalis  (between  os  ethmoidale  and  corpus 
oss.  sphenoidalis).  Ne^ir  anterior  margin  lies  the  fossa  sacci  lacrimalis  which  is  continuous 
below  with  the  canal  is  huMiacrimalis.  At  the  junction  of  the  medial  with  the  upper  wall  go 
off  the  foramina  etJnL^j/alia  anterius  et  posterius,  of  which  the  anterior  leads  constantly  into 
the  skull  cav 
place  or 
foramen 


•on  the  lamina  cribrosa  oss.  ethmoidalis,  the  posterior  also  to  the  same 
:ar  as  the  posterior  ethmoidal  cells.  From  the  most  posterior  angle  the 
?  passes  to  the  skull  cavity. 


,'Q 


e>> 
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Fossa  glandulae  lacrimalis 


Ala  magna  ossis  sphenoidalis 
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Fissnra  orbitalis  inferior 
Sulcus  infraorbitalis  _ 
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71.  Right  orbital  cavity,  or  bit  a,  >kXral  wall,  from  the  left. 

(The  medial  part  of  the  orbit  has  been  removed  h  iproximately  sagittal  section.) 

The  upper  wall  of  the  orbit,  paries  suppiam^ee  also  Figs.  69  and  70)  is  horizontal 
and  is  formed  by  the  pars  orbitalis  oss.  fttmtafci^nd  the  ala  parva  oss.  splienoidalis ;  it  is 
smooth  and  slightly  concave.  A  part  of  sphenofron ta Us  is  visible  between  these 

two  bones.  In  addition  it  contains  in  fron^^ul  lateralward  the  fossa  glandulae  lacrimalis,  in 
front  and  medianward,  the  fovea  and  ^asionally  the  spina  trochlearis. 

The  lateral  wall,  paries  is  vertical  and  inclined  from  in  front  and  lateral- 

ward  obliquely  downward  and  ^BfSfci^ard.  It  is  composed  of  the  facies  orbitalis  oss.  zygo- 
matici,  the  facies  orbitalis  magna  oss.  sphenoidalis,  partly  also  of  the  medial  surface 

of  the  processus  zygomaticjf^Y^  frontalis.  Between  these  hones  run  the  sutura  sphenozygo - 
matica  (between  os  ^gomM^um  and  ala  magna  oss.  sphenoidalis),  the  sutura  zygomatico- 
frontalis  (between  pr\g§pus  frontosphenoidalis  oss.  zygomatici  and  processus  zygomaticus  oss. 
frontalis),  as  ^el^Jjfi  the  sutura  spheno frontalis  (between  ala  magna  oss.  sphenoidalis  and 
pars  orbitalis  u^^roitalis).  Here  can  he  seen  also  the  single  or  double  foramen  zygomatico¬ 
orbitale  whkdC^ds  to  the  facial  surface  and  to  the  fossa  temporalis,  and  the  fissura  orbitalis 
superiqfjf).  V  sphenoidal  fissure  or  foramen  lacerum  anterius).  The  latter  is  found  on  the 
boiutttN^^fe  tween  the  lateral  and  the  superior  wall  and  occupies  the  whole  medial  half'  of  the 
same^i^is  narrow  and  acute-angled  lateralward  and  broadens  medianward,  usually  suddenly, 
^Verminate  there,  rounded  off,  below  the  foramen  opticum;  it  leads  into  the  skull  cavity, 
Jr*  s,  in  its  larger  part,  closed  by  tough  connective  tissue  and  periosteum. 
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72.  Right  orbital  cavity,  orbita,  inferior 


above. 


The  inferior  wall  of  the  orbit,  paries  inferior,  is  inclined 
ward,  forward  and  lateralward.  It  is  formed  chiefly  by  the/faci 
besides,  lateralward,  by  a  part  of  the  facies  orbitalis  oss.  zyj 
cessus  orbitalis  oss.  palatini.  At  the  boundary  between^ 


& 

rbat  obliquely  down- 
atalis  corporis  maxillae, 
and  behind  by  the  pro- 
Tior  and  the  medial  wall  one 


sees  the  sutura  lacrimomaxillaris  (between  os  lacrinl 
cthmoideomaxillaris  (between  os  ethmoidale  and  coiql 
(between  os  ethmoidale  and  proc.  orbitalis  oss.  pjdffifll 


corpus  maxillae),  the  sutura 
lae),  the  sutura  palatoethmoidalis 
the  sutura  sphenoorUtalis  (between 
ftlatini),  besides,  near  the  posterior  angle, 


corpus  oss.  sphenoidalis  and  processus  orbitalis  ossVa 
the  sutura  palatomaxillaris  (between  comtj^jaxillae  and  processus  orbitalis  oss.  palatini) 
and  near  the  lateral  margin  the  sutura  zijfcobm ticomaxillaris  (between  processus  zygomaticus 
maxillae  and  os  zygomaticum).  It  is^n^^jtr  bone  with  the  lateral  wall  only  in  the  anterior 
half,  but  is  separated  from  it  in  ^^gosterior  half  by  the  fissura  orbitalis  inferior  (0.  T. 
sphenomaxillary  fissure).  This ^fitj^^ming  between  the  posterior  margin  of  the  facies  orbitalis 
corporis  maxillae  and  the  infemor  iiargin  of  the  facies  orbitalis  alae  magnae  oss.  sphenoidalis, 
is,  lateralward,  closed  eithe^  b^^mall  process  of  one  of  these  two  bones  or  by  the  os  zygo¬ 
maticum.  The  slit  is  J^jMjbroader  lateralward  than  medianward  and  leads  externally  into 
the  fossa  infratemporafjs^nternally  into  the  fossa  pterygopalatma.  It  is  connected  at  its 
medial  extremity*  l^^ygroove  with  the  fissura  orbitalis  superior  and  is  for  the  most  part 
closed  by  tou§^^^tective  tissue  and  periosteum.  At  about  its  middle  begins  the  sulcus 
infraorbitalis  shut  off  from  the  orbit  by  the  periorbita  and  after  a  course  of  variable 

length  is  cVrerea  with  bony  substance  thus  becoming  the  canalis  infraorbitalis  which  opens 
on  th<^fljal\surface  at  the  foramen  infraorbitale. 
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Meatus  nasi  inferior 


73.  Nasal  cavity,  cavum  nasi;  right  lateifi^Vall,  from  the  left. 

The  cayum  nasi  (nasal  cavity)  is  unpaired  and  the  middle  and  upper  part 

of  the  facial  skull.  It  consists  of  the  nasal  cavity  pron^Vml  the  accessory  cavities  which 
surround  the  former  above,  lateralward  and  behind;  accessory  cavities  are  the  sinus 

frontales  (in  front  and  above),  the  cellulae  ethmoidaies  (lateralward  almost  in  the  whole 
depth),  the  sinus  sphenoidales  (behind  and  aho s£^%AJhc  sinus  maxillares  (lateralward). 

The  lateral  wall  is  nearly  sagittal,  hut  feoin\n5t  inclined  from  above  and  medianward 
downward  and  lateralward.  It  is  formed  in#fromJ*y  the  medial  surface  of  the  proc.  frontalis 
maxillae,  in  front  and  in  the  middle  by  th<?fecios  nasalis  corpor.  maxillae,  further  by  the  os 
lacrimale,  by  the  medial  wall  of  the  labyri/3ra^  ethmoidalis,  by  the  concha  nasalis  inferior,  by 
the  facies  nasalis  of  the  pars  perpendieuNw?  oss.  palatini  and  by  the  medial  surface  of  the 
lamina  medialis  of  the  proc.  pterygq^Us  oss.  sphenoidalis.  From  these  hones  hang  down 
free  the  three  conchae  nasales  (turMSghm  hones)  which  cover  over  partially  medianward  three 
oblong  fossae,  the  nasal  passages!  dlV  meatus  nasi  superior  (upper  nasal  passage) ,  between 
the  concha  nasalis  superior  a\lG^luT^)f  the  os  ethmoid.,  is  the  shortest  and  narrowest,  present 
only  in  the  posterior  half  o^mljnnsal  cavity;  it  descends  somewhat  obliquely  toward  the  upper 
circumference  of  the  fora^eKVphenopalatinum.  The  meatus  nasi  medius  (middle  nasal 
passage ),  between  thfl^oimfcr  media  and  the  concha  inferior,  reaches  from  the  anterior  margin 
of  the  middle  concha  as  the  region  of  the  foramen  splienopalatinmn.  The  meatus  nasi 

inferior  (inferior Mascup  as  sage),  between  the  concha  nasal,  inferior  and  the  inferior  wall  of 
the  nasal  cavit^^COhe  longest  and  at  the  same  time  the  most  capacious.  Lateralward  from 
the  septum,  ufwJS^nward  from  the  conchae  there  remains  a  slit-shaped  space  between  which 
extends  thmul^/the  whole  height  of  the  nasal  space,  the  meatus  nasi  communis.  The  part 
of  the  fca*E\Nsituated  on  each  side  behind  the  posterior  ends  of  the  conchae  is  called  the 
men  imtypharyngeus ;  it  is  hounded  above  by  the  inferior  surface  of  the  hod}7  of  the 
sphell^Ofche  ala  vomeris,  the  proc.  vaginalis  of  the  proc.  pteryg.  oss.  sphenoid,  and  the  proc. 
LoMalis  oss.  palat. ,  lateralward  by  the  pars  perpendicularis  oss.  palat.  and  the  lamina 
ilis  proc.  ptergy.,  below  by  the  pars  horizontalis  oss.  palat.  and  medianward  by  the  vomer ; 


tifjd,  it  opens  hv  means  of  the  choana  (0.  T.  posterior  nares)  (bounded  by  the  same  bones). 
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V 


Processus  palatinus  maxillae 

75.  Nasal  cavity,  cavum  nasi.  \ 

Bony  nasal  septum,  septum  nasi  osseum,  fro^\Nhc^  left. 

The  upper,  narrowest  wall  of  the  nasal  cavity  jO^rafed  bv  the  lamina  cribrosa 
oss.  ethmoidalis;  the  lower,  broader  wall  by  the  shghtlyjEoneave  upper  surface  of  the  pro¬ 
cessus  palatini  maxillae  and  the  partes  horizontales  os^/d\mi. 

The  anterior  w'all  of  the  nasal  cavity  prope^^^my  above  only  and  is  there  formed 
by  the  spina  frontalis  of  the  pars  nasalis  oss.  frpn^Sjnd  the  ossa  nasalia;  below  it  presents 
the  apertura  piriformis  (0.  T.  anterior  naresjL  o]Vumg  toward  the  facial  surface.  This  is 
“pear-shaped”,  narrow  above,  broad  below  ^aiiclis  suiTounded  above  by  the  free  margins  of 
the  ossa  nasalia,  lateralward  by  the  incisrffiwKnasales  of  the  upper  jaw  hones,  below  by  the 
ossa  incisiva  and  the  spina  nasalis  anterion^ 

The  septum  nasi  osseum  nasal  septum ),  which,  within,  subdivides  the  nasal 

cavity,  lies  in  the  median  plane  /nlLTfs  usually  somewhat  deflected  toward  one  side  or  the 
other.  This  deviation,  howewr,/^p>vjX  met  with  at  the  posterior  margin.  The  septum  begins 
in  front,  behind  the  apertifr^jSwirormis ,  by  a  deep  notch  which  is  filled  up  by  the  cartilago 
septi  nasi,  ends  free  behiiW^uSrtlie  posterior  boundary  of  the  nasal  cavity  and  otherwise  extends 
without  essential  inte^fup^r  from  the  upper  to  the  lower  wall.  Its  upper  part  is  formed  by 
the  lamina  perpendicular  oss.  ethmoidalis,  the  lower  by  the  vomer.  Above  it  unites  in  front 
with  the  spina^  fomfralis  of  the  pars  nasalis  oss.  frontalis  and  with  the  lamina  cribrosa  oss. 
ethmoidalis,  behfl^^rith  the  crista  sphenoidalis  and  the  rostrum  sphenoidale;  below  it  lies  on 
the  crista  na®h\ of  the  united  maxillary  and  palate  bones. 

Xha^i%al  cavity  is  connected  on  its  upper  wall  by  the  openings  of  the  lamina  cribrosa 
with  i™N^ill  cavity  and  by  the  foramina  ethmoidalia  with  the  orbit;  on  its  lateral  wall  by 
the  nasolacrimalis  with  the  orbit ,  by  the  foramen  sphenopalatinum  with  the  fossa 

ptdtygopalatina ;  on  its  anterior  wall  bv  the  foramina  nasalia  with  the  anterior  facial  surface; 
T1  fcs  lower  wall  by  the  canalis  incisivus  with  the  mouth. 
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Fonticulus  frontalis 


Fonticulus  frontalis 


Fonticulus 

QQninitolia  ^ 


Fonticulus 

mastoideus  ' 

Fonticulus  sphenoidalis 


Fonticulus  occipitalis 


76  and  77.  Skull  of  the  new  born  chW^  ^^magnification  1:2. 

View  from  above.  View  iwlp  the  right. 

A  part  of  the  bones  of  the  skull  are  originally  la^^Stn  in  cartilage  and  represent 
the  primordial  cranium  (chondro-cranium) ;  these  are  tff^S^cipitale  (without  the  upper  part 
of  the  squama),  the  os  sphenoidale,  the  os  temporal  (\frh/i1:  the  squama  and  the  pars  tym- 
panica) ,  the  os  ethmoidale ,  the  concha  nasalis  inferior,  the  os  hyoideum  and  the  small  hones 
of  the  ear.  All  other  hones  of  the  skull  arise  as  rfbw  bones  (bones  of  the  vault)  and  parietal 
bones  in  that  the  bony  substance  forms  in  membrans^he  membraneous  skull-capsule  surrounding 
the  brain  above,  in  front,  behind,  and  at  thgffitfs.  At  birth  there  are  still  non-ossified  remains 
of  this  membrane  in  the  regions  in  whicfrt^oones  of  the  skull  meet,  there  being  narrower  * 
stripes  along  what  are  later  to  be^tl^uSl^  sutures ,  larger  areas  where  several  bones  meet 
with  one  another.  These  latter  re<>wbOM?  called  the  fonticuli  (fontanelles)  and  are  six  in 
number;  two  unpaired  and  two  parfftwV  Of  the  impaired  the  largest,  quadrangular,  fonticulus 
frontalis  [major]  lies  at  th^^ummm  of  the  suturae  coronalis,  sagittalis  and  frontalis,  the 
small,  triangular  fonticulus  \ccjwitalis  [minor]  at  the  apex  of  the  squama  occipitalis,  where 
the  suturae  lambdoideae  ;u*d  the  sutura  sagittalis  meet.  Of  the  paired  fontanelles,  the  anterior, 
oblong  fonticulus  splienyffi$is  lies  at  the  apex  of  the  large  wing  of  the  sphenoid,  bounded 
by  the  angulus  parii^Tfe  of  the  ala  magna  oss.  sphenoidalis,  by  the  squama  temporalis  oss. 
temporalis ,  the  4aq^fQSr  sphenoidalis  oss.  parietalis ,  and  the  squama  frontalis  oss.  frontalis ; 
the  posterior  .^A^Srregular  fonticulus  mastoideus  is  situated  below  the  angulus  mastoideus 
oss.  parietali^^^losed  by  this,  by  the  pars  mastoidea  oss.  temporalis,  and  by  the  squama 
occipitalis  ^ss!\Dccipitalis.  The  fontanelles  usually  close  during  the  first  year  of  life.  The 
bones  ofJiiA  face  also  arise  like  the  roof  bones. 
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from  above 
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articularis  superior  - 
Processus  transversus ; 


Processus  articularis  superior 
Tncisura  vertebralis  superior 


Processus  spinosus 


from 


Corpus  | 

Incisura  vertebralis  inferior^ 
Processus  articularis  in  ,JZ> 


78  and  79.  Vertebra, 

Vertebra  (10  th  thoracic  ver- 
tebra,  somewhat  schematically 
represented). 

The  column  a  vertebralis  (ver¬ 
tebral  column  or  spine)  extends  from 
the  base  of  the  skull  as  far  as  the 
lower  end  of  the  trunk.  It  consists 
of  the  single  vertebrae  superimposed 
upon  one  another;  these  are  divisible, 
according  to  the  regions  in  which  they 
lie,  into  vertebrae  cervicales,  vertebrae 
thoracales,  vertebrae  lumbales,  verte¬ 
brae  sacrales,  and  vertebrae  coccygeae. 

Each  vertebra  is  approximately 
ring-shaped  and  consists  of  an  anterior, 
thick  body,  corpus  vertebrae ,  and  a 
feebler,  flat  arch,  arcus  vertebrae ;  the 
two  include  between  them  a  wide  open¬ 
ing,  the  foramen  vertebrate .  The  sum 
of  all  the  vertebral  foramina  forms  the 
canalis  vertebralis.  (spinal  canal). 

The  corpus*  vertebrae  (vertebral 
body)  possesi%&)^i  *pper  and  a  lower 
surface  by  u^torof  which  it  is  connected 
with  nejfl^fnng  vertebrae;  these  sur- 
face^jj^sfcmewhat  rough,  flat  or  slightly 
<W\s£>d.  The  anterior  and  the  lateral 
YSMfcfces  are  convex  in  the  horizontal, 
Onnewhat  concave  in  the  vertical  direc¬ 
tion  ;  the  posterior  surface,  which  forms 
the  anterior  boundary  of  the  foramen 
vertebrale,  is  approximately  flat  and 
presents  especially  large  foramina  nu- 
tricia. 

The  arcus  vertebrae  (vertebral 
arcli)  begins  at  the  body  by  a  narrow 
root,  radix  arcus  vertebrae  (0.  T. 
pedicle);  above  this  lies  the  shallower 
incisura  vertebralis  superior ,  below  it 
the  deeper  incisura  vertebralis  inferior; 


Width's  of  two  adjoining  vertebrae  unite  to  form  one  foramen  intervertebrale 
'  vessels  and  nerves).  Close  behind  these ,  passing  upward  on  each  side  is 
Hicularis  superior  with  the  facies  articularis  superior,  which  generally  looks 
passing  downward  is  the  processus  articularis  inferior  with  the  facies 


the  intervertehrq 
(for  the  passp 
the  proce§s% 
backwta^^llfle 

articular. K  inferior  which  generally  looks  forward;  between  these,  directed  lateralward,  is  the 
jrr&H^iis  transversus.  From  the  middle  of  the  arcus,  projecting  backward,  is  seen  the  pro- 
wsstyshpinosus. 
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80  and  81.  Fourth  cervical  vertebra, 

From  above.  VSKtebfCl  C6r"VlCClllS  / 14  From  the  right. 


Each  of  the  seven  vertebrae  cervicales  (cervical  vertebrae)  (see  S5)  has  a 

low  body  which,  as  seen  from  above,  is  quadrangular  with  rounded  The  upper  surface 

is  concave  in  frontal,  slightly  convex  in  sagittal  direction,  the  lowe»^S*ctly  the  reverse.  The 
foramen  vertebrate  is  very  wide  and  triangular.  The  proce&l^^irticuiares  superior es  et 
inferior  es  are  placed  very  obliquely;  their  facies  articular  es  ^r\sfiiooth  or  slightly  arched,  the 
superior  es  look  backward  and  upward,  the  inferior  es  f<fcwa%P5nd  downward.  The  processus 
spinosi  are  usually  short  and  split  into  two  spurs,  fehe  lorm  of  the  processus  transversi  is 
especially  characteristic  for  the  cervical  vertebrae.  Tl^^aKse  in  front  of  the  processus  articulares, 
are  short  and  directed  lateralward.  On  the  uvffcr  surface,  each  presents  a  deep  groove,  sulcus 
nervi  spinalis ,  which  runs  out  from  the  ir^Xjrfr  vertebralis  superior  and  separates,  at  the  tip 
of  the  transverse  process ,  the  tuber<juffikaJtterius  from  the  tuberculum  posterius.  In  the 
region  of  the  groove  is  situated  alg^rae  foramen  transversarium  (in  the  upper  six  cervical 
vertebrae  for  the  a.  and  v.  vaffibmjjl).  The  part  of  the  processus  transversus  situated  in 
front  of  the  foramen  transversXyim  with  the  tuberculum  anterius  is  partially  homologous  with 
a  rib  and  is  accordingly  called  the  processus  costarius;  it  may  he  so  developed  on  the 
seventh  cervical  vertel/^pat  it  actually  forms  a  cervical  rib  (see  Fig.  96,  No.  4). 

The  first .^fLclTvertebra ,  atlas,  the  second,  epistropheus ,  and  the  seventh,  vertebra 


prommens, 


►  some  respects  markedly  from  the  above  description. 


rz,  Atlas. 


& 
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82.  Atlas, 

from  above. 


83.  Epistropheus 

(0.  T.  axis),  from  the  right. 


The  atlas  is  especially  characterized  by  the  fact  that  it  lad^we  main  mass  of  the 
body.  The  only  representative  of  a  body  is  a  narrow  mass  of  bom\\  front,  arcus  anterior, 
which  presents,  in  the  middle  on  its  anterior  surface,  a  smalX^c yrculum  anterius,  on  its 
posterior  surface  a  flat  fovea  dentis,  covered  with  cartila^^Nhe  arch  proper,  here  called 
arcus  posterior,  is  narrow,  roundish  and  presents,  in  tliivn^Hdle  behind,  hi  place  of  the  pro¬ 
cessus  spinosus,  a  small  tuberculum  posterius.  Bet  ween^fSj^^  o  arches  lie  the  massae  later  ales; 
each  lateral  mass  possesses  above  an  oval,  concavo^Miir  surface,  fovea  articularis  superior, 
for  articulation  with  the  condylus  occipitalis  ftssAoeSpitalis) ,  below  a  flat,  rounded  facies 
articularis  inferior  for  articulation  with  tltf^  epM^npheus.  Lateral  from  each  massa  lateralis 
the  processus  transversus  projects  far  lata*3^ird;  it  is  devoid  of  sulcus,  n.  spinalis  and  of 

oramenVfajln  s  ver  sarium  is  a  gro 


tubercles.  Running  out  from  the  foramenX 


groove  which  leads  behind  the 


massa  lateralis  on  the  upper  surface^^  the  arcus  posterior  to  the  foramen  vertebrate ,  the 
sulcus  arteriae  vertebralis  (for  t^^j^and  v.  vertebralis;  n.  suboccipitalis).  Incisurae  verte- 

IBS®  as( 


brales  are  absent  in  the  for 
The  epistropheus  (< 

(0.  T.  odontoid  procesj  i.©- 


"they  occur  in  the  other  cervical  vertebrae  (vide  infra). 
Ms)  is  especially  characterized  by  a  thick  cone,  dens  (tooth) 
ascends  from  the  upper  surface  of  the  body;  this  presents, 
both  in  front  and  b£nndk“a  small,  flat  surface,  covered  with  cartilage,  facies  articularis 
anterior  and  posterior Pffu  ends  above  in  a  blunt  tip.  Near  the  toothshaped  process  on  the 
lateral  part  of  l^eG^ly  lie  the  slightly  convex  facies  articulates  superior es,  directed  obliquely 
lateralward  and^mfcward.  The  processus  articulares  inferiores  and  spinosus  show  no  especial 
deviations ;  ijH^^rocessus  transversi  lack  the  tubercula  anterius  and  posterius  as  well  as  the 
sulcus^AjJualis.  The  incisura  vertebralis  inferior  is  present  and  situated  as  in  the  other 
cervi^^S^tebrae,  i.  e.  in  front  of  the  processus  articularis.  An  exactly  corresponding  incisura 
vertebralis  superior  is  however,  absent;  behind  the  facies  articularis  superior,  however,  is  a  groove 
vJ^*e  n.  spinalis  II. 
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_  Processus  spinosus 

Processus  articularis  inferior 

Processus  articularis  superior 


\  Tuberculum  posterius 

Sulcus  nervi  spinalis 
Tuberculum  anterius 
Foramen  transversarium 


84.  Seventh  cervical  vertebra,  verM fya  prominens. 

From  above. 

The  seventh  cervical  vertebra  is  charact^Ml^  an  especially  long,  powerful, 
non-bifurcated  processus  spinosus,  which  on  palpdfcon or  the  spine  from  above  is  usually 
the  first  to  be  distinctly  felt;  it  is  according^fmmed  the  vertebra  prominens. 
It  has  in  addition  longer  processus  transv^^  its  foramen  transversarium  is  sometimes 
absent,  it  is  nearly  always  small,  isG«etimes  subdivided  and  often  serves  for  the 
passage  of  the  v.  vertebralis. 

On  the  lower  margin  jjf  lateral  surface  of  the  body  a  fovea  costalis  is 
usually  present  for  articulai\jiJ^'ith  the  head  of  the  first  rib. 

The  part  ( process  u£ystarius ,  see  p.  65)  situated  in  front  of  the  foramen  trans¬ 


versarium,  is  someti^^^lightly  movable,  forming  the  so-called  cervical  rib ,  in  which 
~  iB  18^“7  (SM  * 96,  N0- 41 
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& 


85.  Cervical  spiri^T  vertebrae  cervicales,  from  in  front. 

The -^bodies  of  the  ckw^mr  vertebrae  grow  gradually  broader  from  above  downward. 
The  adjacent  surfaces  oftl^sjpie  are  so  curved  that  the  under  surface  of  each  vertebra  always 
fits  into  the  upper  sumce  j?rthe  next  vertebra  below. 

The  processug  tmfsversi  on  the  whole  diminish  gradually  in  length  from  the  seventh 
upward  as  far  a^^i^^econd  vertebra;  then  follow  immediately  the  -widely  projecting  processus 
transversi  of  tfuVtfclas.  The  tubercula  anteriora  of  the  processus  transversi  increase  in  size 
from  the4  the  sixth  vertebra ;  those  of  the  sixth  vertebra  are  called  the  tubercula 

carotii  XT  die  seventh  vertebra  they  are  only  feebly  developed  (see  also  Fig.  84). 

processus  spinosi  are  short  from  the  second  to  the  (fifth  or)  sixth  cervical  vertebra, 
u§u\ly  bifurcated  and  increase  gradually  somewhat  in  length;  on  the  (sixth  and)  seventh 
vertebra  they  are  long  and  not  bifurcated. 
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86  and  87.  Sixth  thoracic  vertebra,  vertebra  thonpcalis  VI. 

From  above.  From  tS&’rioFt. 

The  twelve  vertebrae  tlioracales  (thoracic  vertebrae ,  (TJvckrsal  vertebrae)  possess 
broad  bodies.  The  connecting  surfaces  of  the  bodies  are  aiij  on  the  upper  and  lower 
vertebrae  are  described  as  bean-shaped,  on  the  middle  vert/fcSS*as  more  heart-shaped.  The 
foramen  vertebrate  is  narrow  and  rounded.  The  procytfsft^  articular es  stand  nearly  frontally, 
their  facies  articular  es  are  slightly  curved  and  fomi  iVjj^/of  the  mantle  of  a  cylinder,  the 
axis  of  which  is  situated  in  front  of  the  body;  tmCfacies  articulares  superiores  look  back¬ 
ward,  the  facies  articulares  inferiores  forward,  'I^^processus  transversi  arise  between  the 
processus  articulares,  are  very  powerful  anc^ylirected  obliquely  backward  and  lateralward. 
On  the  anterior  surface  of  their  lateral  s*A&jflty  they  present  a  small  fossa  covered  with 
cartilage,  the  fovea  costalis  transverutmjh.  T.  facet  for  tubercle  of  rib)  for  articulation 
with  the  tuberculum  costae;  they  s^^^#n£  from  the  eleventh  and  twelfth,  sometimes  also 
from  the  tenth  vertebra.  The  spinosi  are  long,  triangular,  apical  and  directed 

more  or  less  markedly  dowm^frc^/lie  middle  ones  cover  one  another  like  tiles  of  a  roof. 
The  small  articular  surfaces  VlijgJt  lie  on  the  lateral  surfaces  of  the  bodies  of  the  vertebrae, 
just  in  front  of  the  joci^mf  the  vertebral  arches,  are  special  peculiarities  of  the  thoracic 
vertebrae.  On  the  ninqVpglr  vertebrae  two  of  these  are  present  on  each  bone,  one  larger 
at  the  upper  marghj ^jovea  costalis  superior  (0.  T.  deruifacet  for  head  of  rib)  and  one 
smaller  on  the^ IdteV margin ,  fovea  costalis  inferior;  each  fovea  costalis  inferior  forms  with 
the  fovea  co^l^i^euperior  of  the  next  vertebra  below  and  with  the  intervertebral  disc  lying 
between  them  the  articular  surface  for  one  capitulum  costae.  On  the  tenth  vertebra  there  is 
only  oji{^\ovea  costalis  on  the  upper  margin,  on  the  eleventh  and  twelfth  vertebra  only  one 
each^^jb^  middle  of  the  lateral  surface. 

o6 


/ 


Bones  of  the  Spine. 


Fovea  costalis  superior 


Vertebra 

thoracalis 

IX 


Foramen 

inter- 

vertebrale 


Processus _ _  - 

mamillaris 

Processus 
accessorius 


XII 


Processus 

mamillaris 


Processus  ' 
mamillaris 


Vertebra 


88.  Ninth  thoracic  to  the 
second  lumbar  vertebra, 

vertebra  thoracalis  IX 
to  vertebra  lumbalis  II, 

from  the  right  and  somewhat  from  behind. 

The  lower  two  vertebrae 
tlioracales  approach  in  many  parti¬ 
culars  the  form  of  the  vertebrae  lum- 
bales,  the  twelfth  thoracic  vertebra 
especially.  The  processus  articulares 
superiores  of  the  latter  are,  like  those 
of  the  other  thoracic  vertebrae,  usually 
placed  nearly  frontally;  their  processus 
articulares  inferiores  on  the  contrary, 
like  those  of  the  lumbar 
vertebrae,  nearly  sagittally. 
This  change  in  the  direc¬ 
tion  o^he  processus  articu- 
lal^S^a^  occur  even  at  the 
^jpntli  thoracic  vertebra. 
Further,  on  the  poste¬ 
rior  surface  of  the  pro¬ 
cessus  transversi  and  arti¬ 
culares  superiores  small 
projections  are  present 
which  resemble  in  form 
and  position  the  processus 
mamillares  and  accessorii 
of  the  lumbar  vertebrae; 
these  are  usually  distinctly 
marked  on  the  twelfth 
thoracic  vertebra,  less  so 
on  the  eleventh  and  tenth. 
The  processus  transversi 
are  short  and  directed 
markedly  backward. 


>  ri< 


Processus  trausversus 
Processus  accessorius 
Processus  articularis  inferior 
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Processus  spinosus 

Processus  articularis  inferior 
J  Processus  articularis  superior 
|  Processus  mamiUaris 


Processus  accessorius 


Processus  transversus 


89.  Third  lumbar  vertebra,  vertebra  lumbql&MT,  from  above. 


The  five  vertebrae  lumbales  (lumbar  vertebrae)  (see  a  88)  are  higher  and 

broader  than  the  cervical  and  thoracic  vertebrae.  Their  bodiyifa ay  flat  connecting  surfaces, 
varying  from  a  bean-shaped  to  a  transversely  oval  form.  Tjfr*?fiw'amen  vertebrate  is  narrow 
and  triangular.  The  processus  articulares  are  vertical ^f^Jacies  articulares  lie  nearly  in 
sagittal  planes ;  the  facies  articulares  superior es  are  c\qc«Je  behind  and  hollowed  out  median- 
ward,  the  facies  articulares  inferior es  are  convex  front  and  lateralward,  so  that  the  two 
belong  to  a  cylinder-mantle,  the  axis  of  which  is  si^^eu  behind  the  processus  spinosus;  every 
two  processus  articulares  superiores  surroinuL^he  processus  articulares  inferiores  of  the  next 

the  posterior  margin  of  the  processus  arti- 


sS 


vertebra  above  as  an  axle-box 


surround 
does  an  as 


ssus  mamiUaris,  projects  backward.  The  pro - 
backward,  end  in  a  swollen  extremity  and  are 
• processus  transversi  arise  in  front  of  the  processus 
Greeted  only  slightly  backward.  They  are  considered  from 
fues  of  the  ribs;  the  corresponding  part  is  accordingly  also 


cularis  superior  a  blunt  bony  mass, 
cessus  spinosi  are  flat  and  high, 
often  bent  hook-like,  downward, 
articulares;  they  are  thin,  flair 
their  largest  part  to  he  hon 
designated  as  the  proccsms  costarius;  this  is  sometimes  especially  large  on  the  first  lumbar 
vertebra  and  united  b\^5®int  with  the  rest  of  the  process;  it  is  then  called  a  lumbar  rib 
(see  Fig.  96,  No.  the  posterior  surface  of  the  root  of  the  transverse  process,  lateral 

from  and  belmv  iCNprocessus  mamillaris,  a  small,  variably  developed  nodule,  the  processus 
accessorius backward. 

The  n^^Vumbar  vertebra  (see  Fig.  96,  No.  9)  is  peculiar  in  that  its  body  is  essentially 
higher  i^\j£ront  than  behind  and  that  its  processus  transversi  are  short,  thick  and  bluntly 
wedji 
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90.  Sacrum,  os  sacrum 


_ Apex  ossi 


Ky 

,  fr. 


front  and  below. 


The  five  vertebrae  sacrales  are  distincth\sepJ!raTbcl  from  one  another  in  youth  only"; 
in  the  adult  they  are  fused  to  a  single  hone,  »e  os  sacrum  (see  also  Figs.  91 — 93),  which 
is  situated  below  the  lumbar  vertebrae  anc^Vthe  largest  and  broadest  hone  of  the  verte¬ 
bral  column.  ^ 

The  os  sacrum  is  wedge-shaped,^^!  above  (basis),  pointed  below  (apex);  its  sagittal 
diameter  also  diminishes  essentiallvffcnrobove  downward.  Its  anterior  inferior  surface,  facies 
pelvina,  looking  into  the  pelvi^Asy^aftf  its  posterior  upper  surface,  facies  dorsalis ,  is  convex. 

The  anterior  inferior  facies  pelvina,  is  in  general  smooth  and  concave.  In 

the  middle,  four  line  a  c^ran^rsa  e  are  to  be  seen,  lines  corresponding  to  the  places  where 
the  five  individual  bodi\soJ  the  sacral  vertebrae  have  [grown  together.  Lateral  from  them 
on  each  side  lying  m  a  vertical  series  over  one  another  are  the  four  foramina  sacralia  an - 
teriora,  which  belljn^and  medianward  lead  into  the  canalis  sacralis  (see  Fig.  92 a),  hut, 
lateralward,  run^uVmto  grooves  on  the  anterior  surface  of  the  partes  laterales.  The  foramina 
sacralia  anteiforycfniiiiii sh  in  size  from  above  downward;  below  the  last  one,  near  the  apex 
ossis  notch  which  is  closed  by  the  processus  transversus  ossis  coccygis  and  by  the 

ligamerm^K  sacrococcygeum  laterale  to  form  a  fifth  foramen  sacrale.  The  apex  ossis  sacri 
prompts  a  small  oval,  flat  surface  which  is  formed  by  the  body  of  the  fifth  sacral  vertebra 
is  united  at  the  symphysis  sacrococcygea  with  the  upper  surface  of  the  coccyx. 


Foramina 


sacralia 


anteriora 
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The  facies  dorsalis  ossis  sacri  is  very  rough  *TT>0  x  from  above  downward.  On 
it  five  rows  of  processes  and  projections  run  downwyd  \alnjpst  parallel  to  one.  another.  The 
middle  row,  crista  sacralis  media ,  has  resulted  fn«C  the  fusion  of  the  processus  spinosi;  it 
is  most  marked,  represents  often  an  unmterrupted-fid^e;  hut  is  frequently  incomplete.  Lateral- 
ward  on  each  side  lie  the  cristae  s aerates  articulates ;  they  are  to  he  considered  as  the  pro¬ 
cessus  articulares  fused  with  one  another  aml,^^fcilly  project  only  moderately  above  the  surface. 
Lateralward  from  these,  separated  fron^±p^j/Vby  the  foramina  sacralia  posteriora,  are  the 
cristae  sacrales  later  ales ;  they  me  fusion  of  the  processus  transversi  and  are 

usually  more  distinctly  marked  thjM^iJfe  cristae  sacrales  articulares.  The  four  foramina  sa¬ 
cralia  posteriora  like  the  aaffl-io^/ire  situated  on  both  sides  in  nearly  parallel  rows;  they 
lead  (see  Tig.  92 a)  forward  aukmjdianward  into  the  canalis  sacralis,  forward  and  downward 
to  the  foramina  sacralia^  anterior  a. 

Corresponding  to  ^SoSpper  end  of  the  cristae  sacrales  articulares  two  completely  deve¬ 
loped  processus  artict^a^s  superior cs  pass  vertically  upward ;  their  facies  articulares  superiores 
are  directed  mefli^^rd  and  backward  and  articulate  with  the  corresponding  surfaces  of  the 
fifth  lumbar^m^fca.  From  the  lower  end  of  the  cristae  sacrales  articulares  the  two  small 
^:>ass  downward  to  meet  the  cornua  coccygea  ossis  coccygis.  Median  ward  from 
lower  opening  of  the  canalis  sacralis,  hiatus  sacralis;  it  is  usually  triangular 
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92.  Sacrum,  os  sacrum,  from  above. 
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Tuberositas  sacralis 
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93,  Sacrum  and  coccyx,  fe  and  os  coccygis. 

From  the  j^^t'. 

The  portions  which  lie  lateralward  foramina  sacralia  are  called  the  partes 

laterales  ossis  sacri;  they  have  arisenyjykugh  fnsion  of  the  transverse  processes  and  of 
rudiments  of  ribs  (on  the  upper  tb^efc^yetfrae).  The  partes  laterales  grow  much  narrower 
from  above  downward  and  presen^^^ke  upper  part  of  their  free  lateral  surfaces  an  uneven 
joint  surface,  facies  auriculcum .yyered  with  cartilage,  for  union  with  the  hip  hone;  it  is 
formed  in  the  main  by  the  ystjbacral  vertebra,  less  by  the  second  aud  least  by  the  third. 
Behind  the  facies  auricula  lies  a  markedly  roughened  surface,  tuberositas  sacralis,  to  which 
are  attached  the  ligamen^S^roiliaca  interossea. 

Sometimes  the  ^^jwmost  vertebra  of  the  sacrum  is  fused  laterally  with  the  pars  lateralis 
only  in  one-half, ♦wjfil\on  the  other  half  it  has  a  shape  similar  to  that  of  a  lumbar  vertebra ; 
such  a  transiti^^Jik  is  called  a  lumbosacral  vertebra  (see  Fig.  96,  No.  11). 

The  sao^mk  usually  presents  certain  differences  in  the  two  sexes.  In  man,  it  is  longer, 
relatively jArrower  and  also  more  markedly  curved;  in  woman  it  is  shorter,  relatively  broader 
and  tl^kiirTO  is  flatter  (see  Figs.  158 — 165). 
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Processus 
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«.  94  and  95.  Coccyx,  os  coc 

From  in  front.  behind. 

The  os  COCCygis-  lies  as  a  small,  triangular  the  lower  end  of  the  vertebral 

column  below  the  sacrum.  It  consists  of  fmjj^wr  to  five  rudimentary  vertebrae 
coccygeae,  of  each  of  which  the  body  only ,  rule,  is  present.  The  first  possesses 
still  two  small,  transversely  directed  procghys  transversi  and  in  place  of  the  processus 
articulares  superiores  two  cornua  coccyfym  directed  upward*  The  succeeding  vertebrae 
diminish  in  size  from  above  do#iM*$d  and  represent  actually  only  small  oblong  or 
spherical  pieces  of  bone. 

The  upper  surface  >0$*e  coccyx  is  united  with  the  tip  of  the  sacrum  by  the 
symphysis  sacrococ$/gews( see  p.  162).  The  first,  second  and  third  coccygeal  vertebra 
are  usually  united^witJF'one  another  by  a  layer  of  fibro-cartilage,  the  third,  fourth  and 
fifth  by  bony  *j\^Mice.  Deviations  occur  very  often  in  that  the  connections  between 
the  first^tbjrt^w  that  between  the  coccyx  and  sacrum  ossify. 
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96.  Collection  ofjMffrent  vertebrae  and  vertebral  varieties  to  illustrate 
th4wWhological  value  of  the  single  parts  (after  Quain). 


2.  ;  3.  fi$h  cervical  vertebra;  4.  seventh  cervical  vertebra  with  cervical  rib;  5.  mid- 

ertebnrvSV  first  thoracic  vertebra  with  ribs  and  a  part  of  the  sternum;  7.  third  lumbar  vertebra; 


1.  Atlas;  2. 
thoracic  vertebra 

8.  first  lumbdfc  vertebra  with  lumbar  rib;  9.  fifth  lumbar  vertebra;  10.  first  sacral  vertebra;  11.  lumbosacral 
bra;  12.  fourth  sacral  vertebra  of#a  young  individual;  13.  four  coccygeal  vertebrae. 

\  All  the  vertebrae  are  drawn  as  seen  from  above. 
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97.  Seventh  rib  of  right  side,  costa  VII,  from  within. 

The  twelve  costae  (ribs)  (see  also  Figs.  105 — 107)  are  thin,  ony,  partly  cartila¬ 

ginous  masses  which  go  out  on  each  side  from  the  lateral  surf^^f  the  thoracic  vertebrae 
and  which,  forming  an  arch  which  is  convex  lateral  ward,  he]^^1x)und  the  thoracic  cavity. 
Each  thoracic  vertebra  corresponds  to  a  pair  of  ribs ;  tho^JJ^mmhered  from  above  downward. 

The  upper  seven  (sometimes  eight)  pairs  of  rilisy fastened  directly  to  the  sternum 
in  front  near  the  median  plane  and  are  distinguishafy^ costae  verae  (true  ribs)  from  the 
lower  five  (sometimes  four)  pairs  of  ribs,  the  cdftawyhtriae  (false  ribs),  which  are  indirectly 
connected  with  the  sternum  or  else  end  freeC* 

Each  rib  consists  of  a  longer  posti'tffTvVny  portion,  os  costale,  and  a  shorter,  anterior, 
cartilaginous  portion,  the  cartilago  costalis^ 

Each  rib  is  somewhat  expand^ynjl  its  vertebral  end  so  as  to  form  the  capitulum  costae 
(head  of  the  rib);  this  possessesra\fruNl  facies  articularis  capituli  costae,  covered  over  with 
cartilage,  which  is  divided nos  from  the  second  to  the  tenth,  by  a  transverse  ridge, 
crista  capituli ,  into  an  up^Ksmaller  and  a  lower  larger  surface.  By  means  of  these  joint 
surfaces  the  heads  of  /he  articulate  with  the  foveae  costales  of  the  bodies  of  the  vertebrae. 
The  portion  of  the  bmitf^djoining  the  capitulum  is  somewhat  narrowed,  collum  costae  (neck 
of  the  rib),  on*^5^rpper  ribs  more  distinctly  than  on  the  lower;  the  neck  presents  on  its 
upper  margin  /PvSgitudinal  ridge,  crista  colli  costae ,  which  is  continued  lateralward  upon  the 
shaft  ai^l  J^^Jsent  only  from  the  first  and  the  last  ribs ;  at  its  lateral  extremity  a  small 
nodul^^^M&m  costae ,  projects  backward  and  downward;  this  possesses  a  small  facies 
articfrigris'  tuber culi  costae,  covered  with  cartilage,  for  articulation  with  the  fovea  costalis 
t^a^versalis  of  the  corresponding  vertebra;  it  is  largest  on  the  first  ribs  and  is  absent, 
wit 


vith  the  joint  surfaces,  on  the  (tenth)  eleventh  and  twelfth  ribs. 
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98.  Eighth  rib  of  right  side,  costa  VI II,  from  behind. 

The  middle  piece  or  shaft  of  the  rib,  corpus  costae,  forms  lateralward  frdbi  the  tuber¬ 
culum  costae  an  angle  which  is  directed  backward  and  downward,  the  (mg^Im$/co^tae.  This 
lies  on  the  first  rib  close  to  the  tubercle;  on  succeeding  ribs  it  is  situah^^jjM*  more  lateral- 
ward;  it  is  most  marked  on  the  middle  ribs  and  is  absent  from  the  Jjh^Nvo  ribs.  The  bodyl 
of  the  rib  is  a  flat  plate  of  hone  with  an  internal  and  an  externa^TwWth  surface;  the  externa 
surface  is  directed  vertically  in  the  middle  ribs,  markedly  upwaj^^J^ke  uppermost  ribs,  more 
downward  in  the  lowermost  (see  Figs.  105 — 107).  The  of  a  whole  rib  is  double, 

since  in  the  first  place  the  surface  of  the  shaft  is  ben^^is  to  he  convex  lateralward  and 
in  the  second  place,  its  upper  edge  is  curved  so  as  t^^'oncave  or  co-shaped.  On  the  internal 
surface  near  the  lower  margin  runs  the  sulcus  costa\uf) r  the  v.  and  a.  intercostalis) ;  it  begins 
at  the  tubercle,  is  most  marked  behind  and  htj^^es  lost  in  front;  on  the  first  and  last  ribs 
it  is  absent  or  only  slightly  indicated.  TJj^yXuior  extremity  is  less  broadened  and  ends  in 
a  rough  depressed  surface  for  the  ret^^SjWf  the  costal  cartilage. 

The  cartilage  costalis  fcorfftfourtilage)  (see  Fig.  105)  has  in  general  the  same  shape 
as  the  rib.  It  unites  in  frort  with  the  sternum  or  is  attached  to  the  cartilage  of  the  next 
rib  above.  The  cartilages  increase  in  length  from  the  first  to  the  seventh;  from  this  on  they 
decrease  so  that  the  carjAflg«^of  the  eleventh  and  twelfth  ribs  are  only  short  pointed  pieces. 
The  first  two  costal^V&jJges  only  follow  the  same  direction  as  the  bony  parts  of  their  ribs, 
the  others  are  less  curved  upward  at  their  anterior  extremities. 


e> 


.6 


'Q 


£ 


K>N 


80 


Bones  of  the  Thorax. 


Costa  I 


Costa  II 


Tuberculum 
costae 


Tuberculum  scaleni 


Sulcus 

subclaviac 


Tuberositas  costae  II 


v 


99  and  100.  First  and  second  ribs  of  right  side, 

COStae  /  et  II,  and  without. 

The  first  two  ribs  present  certain  r$fciliarities. 

The  costa  I  (see  also  Figs.  K^/ind  107)  is  on  the  whole  directed  equally 
.obliquely  forward  and  downward  possesses  an  upper  surface  directed  somewhat 
lateralward  and  a  lower  directed^Jtoewhat  medianward.  On  the  upper  surface  a  little 
in  front  of  the  middle,  medial  border  is  a  small  nodule  (sometimes  only  a 

roughening),  tuber  cidnu^jhleni  [Lis fraud]  (for  the  attachment  of  the  m.  scalenus 
anterior);  a  very  sfldlo ^  furrow  in  front  of  this  serves  for  the  v.  subclavia,  a  curve 
behind  this,  t^e  0teus  subclaviae,  for  the  a.  subclavia  is  usually  somewhat  more  distinctly 
marked.  latter  lies  another  roughened  area  for  the  m.  scalenus  medius. 

Tho<  c'O.Sta  II  (see  also  Figs.  105  and  107)  resembles  the  other  ribs  in  its  form 
mu^uti^e  than  it  does  the  first  rib.  On  its  lateral  surface,  somewhat  in  front  of  the 
middl^  is  a  roughened  area,  the  tuberositas  costae  II  (for  the  attachment  of  prongs 
^fAfche  m.  serratus  anterior). 
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103  and  104. 

From  in  front. 


Breast  bone,  sternum. 
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The  sternum  (breast  bone)  (see  also  figures  105  and  107)  lies  as  an  impaired  oblong 
plate  of  bone  in  the  median  plane  and  helps  to  form  the  anterior  wall  of  the  thorax.  It 
extends  in  general  somewhat  obliquely  from  behind  and  above,  forward  and  downward  and 
corresponds  in  position  to  the  spine  from  the  third  to  the  ninth  thoracic  vertebra.  Three 
parts  are  distinguishable  :  manubrium  sterni ,  corpus  sterni  and  processus  xiphoideus  f  the 
parts  being  separated  from  one  another  by  layers  of  cartilage  which,  however,  in  advanced  age 
may  ossify  and  lead  to  fusion. 

The  manubrium  sterni  is  the  broadest  part,  especially  above;  below  it  becomes 
somewhat  narrower;  its  anterior  surface  is  slightly  convex,  its  posterior,  fiat.  At  the  upper 
margin  in  the  middle  is  a  flat  notch,  incisura  jugularis  (0.  T.  presternal  notch);  near  this, 
at  the  upper  angle  on  each  side,  is  a  somewhat  deeper  depression  covered  with  cartilage,  the 
incisura  clavicularis,  for  articulation  with  the  facies  articularis  sternalis  claviculae. 

The  corpus  sterni  (0.  T.  gladiolus)  is  the  longest  portion;  above  and  below  it  is 
somewhat  narrower  than  in  the  middle ;  its  anterior  surface,  planum  sternale,  and  its  posterior 
surface  are  flat.  The  manubrium  and  corpus  are  somewhat  movable  upon  one  another  where 
they  are  united  at  the  synchondrosis  sternalis ;  at  the  point  of  junction,  whether  the  joint 
exists  or  even  when  it  has  become  ossified,  there  is  often  an  angle,  angulus  sterni ,  which 
can  be  felt  as  a  transverse  ridge  projecting  forward  beneath  the  skin.  1 

The  processus  xiphoideus  (0.  T.  ensiform  process)  forms  the  low<er^x?™iity ;  it  is 
thin,  longer  than  it  is  broad,  very  irregular  in  shape,  often  bifurcated/^^pfcrforated  by  an 
opening  and  remains  for  a  long  time  wholly  or  partially  cartilaginou&^^fly  late  in  life  does 
it  begin  to  become  ossified  inside  and  to  fuse  with  the  body. 

On  each  lateral  surface  of  the  manubrium  and  corpus  ar^^s^n  (sometimes  eight,  see 
p.  78)  notches,  incisurac  costales ,  for  the  upper  seven  Uii^jjJljL/bs.  The  first  is  rough,  the 
others  are  covered  with  cartilage.  The  first  notch  is  iVtlJ  manubrium  just  below  the  in¬ 
cisura  clavicularis;  the  second  at  the  point  of  union^L manubrium  and  corpus,  each  forming 
a  half  of  it;  the  third  on  the  corpus  nearly  hi  th(%j/ddle  of  the  whole  length  of  manubrium 
+  corpus;  the  fourth  to  the  seventh  (eighty  I  in^he  lower  half,  so  that  the  inferior  notches 
are  closer  and  closer  together,  the  two  ld^v^t  often  being  fused  to  one;  the  seventh  (and 
eighth)  situated  at  the  junction  of  s  with  the  processus  xiphoideus  may  be  situated 

partially  in  front  of  the  latter. 

In  the  female,  other  thmgs  «Wng  equal,  the  corpus  sterni  is  shorter  than  in  the  male ; 
accordingly,  the  female  sternun^s,  on  the  whole,  shorter  and  looks  relatively  broader  and 
plumper. 
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fSCQpulct,  from  in  front. 


108.  Right  shoulder  bladfe^su^ 

The  scapula  ( shoulder  blade)  (see  also  figi^eVn)9 — 112)  is  a  broad,  flat,  thin,  triangular 
bone  which  lies  upon  the  upper  part  of  the  jjatlloi  the  thorax  so  that  the  lateral  angle  pro- 

Lbx^larifin ,  when  the  arm  is  hanging  down ,  runs 
|nds  from  the  second  or  third  to  the  seventh  or 


jects  later alward  over  the  thorax;  its  med 
nearly  parallel  to  the  median  plane 
eighth  rib.  It  lies  freely  movable  fife  muscles  and  is  connected  by  joints  lateralward 

with  the  clavicle  and  with  the  liuji^^  only. 

The  shoulder  blade  haj^hiVjJnargins ;  the  thin,  shortest,  upper,  mar  go  superior ,  which 
presents  on  its  lateral  extrc\jtyjn  notch ,  the  incisura  scapulae  (0.  T.  suprascapular  notch), 
the  longest,  medial  maram,  mar  go  vertebralis ;  the  thick,  lateral  margin,  mar  go  axillaris. 
These  margins  meet  in^uSe  angles;  the  blunt,  thick  angulus  inferior ,  the  sharper,  thinner 
angulus  medialis  xO  superior  angle)  and  the  angulus  lateralis  (0.  T.  anterior  angle); 
the  latter  sum*>rtOfce  surface  for  articulation  with  the  humerus  (see  p.  89). 

The^mn^ir  surface,  facies  costalis,  is  markedly  concave  in  its  upper  lateral  part, 
forming  the^^s#  subscapularis ;  in  other  parts  it  looks  smooth  except  for  several  ridges, 
lineae  iq\culares ,  directed  toward  the  lateral  angle,  to  which  are  attached  tendinous  bands 
of  scapularis . 
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109.  Right  shouldgif  blade,  scapula,  from  behind. 

The  posterior  surface  of  the^Ku&er  blade,  facies  dorsalis  scapulae,  is  convex  and 
subdivided  by  a  bony  proj.ectiojj3^i««  scapulae ,  which  ascends  about  at  the  junction  of  the 
upper  with  the  middle  tMftt,  mil  the  upper  smaller,  deeper  fossa  supraspinata  and  the  lower, 
larger,  flatter  fossa  infht&pznata.  The  spina  scapulae  is  low  where  it  begins  at  the  margo 
vertebralis  and  detdijp  gradually  to  a  very  powerful  high  plate  of  bone  which  possesses  Ian 
upper  surface,  dtfemm  also  somewhat  forward,  and  a  lower  surface,  looking  also  somewhat 
backward.  margin  is  broad.  A  strong  process  (the  acromion)  goes  off  from  the  side 

of  it,  i^Qj^pralward,  then  forward;  it  looks  flattened  out  in  its  most  anterior  part  and 
presents  aW  upper  and  a  lower  surface;  near  its  apex  it  presents  median  ward  a  small  oval 
f(iti£$*\'licularis  acromii  for  articulation  with  the  facies  articularis  acromialis  claviculae. 
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110.  Right  shoulder  pfade,  SCClpulQ,  from  without. 

Tlie  angulus  lateralis  scapulae  becomes  markedly  broader  externally  and  is  marked 
off  from  the  rest  of  tbe  shoulder  bj^^fey  a  shallow  groove  or  neck,  collum  scapulae.  The 
surface  which  is  turned  lateraiwd^jO  the  cavitas  glenoulalis ,  is  somewhat  concave  and  is 
covered  with  cartilage;  it  is  Learlf  oval  in  shape  and  is  broader  below  than  above;  there  is 
a  slight  indentation  in  th^  upper  part  of  the  anterior  margin.  A  roughness  just  above  this, 
the  tuberositas  supragteiy&ffllis  (0.  T.  supraglenoid  tubercle),  gives  origin  to  the  caput  longum 
m.  hicipitis ;  another,  helow  it,  at  the  uppermost  end  of  the  rnargo  axillaris,  tuberositas 

iufraglenoidalis  ♦gi^^rfgin  to  the  caput  longum  m.  tricipitis. 

Betwee^^Njff^^ca vitas  glenoidalis  and  the  incisura  scapulae,  arising  from  the  margo 
superior,  is  th^rocessus  coracoideus  (crows  beak  process) ;  it  is  thick,  rounded,  runs  first 
forward  an \  upward,  and  then,  making  a  marked  hook-like  curve  forward  and  lateralward,  ends 
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113.  Right  collar  bone  or  clavicle,  clavicula,  from  above. 
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M.  trapezius 


115.  Right  collar  bone  or  clavicle,  clavicula,  from  above, 

with  the  muscular  attachments. 
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Tuberculum  minus 
Collum  anatomicum 


Tuberculum 

majus 

Sulcus 

intertubercularis 


Collum  chirurgicum  . 

Crista  tuberculi 
minoris 

Crista  tuberculi 
majoris 


Tuberositas 

deltoidea 


Foramen  nutricium 


Facies  anterior 
lateralis 

Margo  lateralis 


Margo  medialis _ 

Facies  anterior  _ 
medialis 


Fossa 

coronoidea 

Fossa 
radialis 


Epicon- 
dylus  - 
lateralis 
Capital  um  A 
humeri 


Trochlea  humeri. 

Epicondylus  medialis 


caput  humeri  1 1 7.  Right  humerus, 

humerus,  from  in  front. 


The  humerus  (upper  arm  bone)  (see 
also  figures  118 — 122)  is  a  long  cylindrical  hone 
which  articulates  above  with  the  shoulder 
blade,  below  with  the  bones  of  the  forearm. 
It  is  divisible  into  a  body  or  shaft,  corpus 
lxumeri,  and  two  extremities. 

The  corpus  liumeri  (shaft)  is  more 
cylindrical  above,  distinctly  triangular  below; 
its  surfaces  are  called  the  facies  posterior, 
the  facies  anterior  medialis  (0.  T.  internal 
surface)  and  the  facies  anterior  lateralis 
(0.  T.  external  surface);  the  posterior  surface 
is  separated  from  the  two  anterior  surfaces 
by  the  margo  medialis  (0.  T.  internal  border) 
and  the  margo  lateralis  (0.  T.  external 
border)  both  of  these  being  especially  sharp 
and  prominent  below.  On  the  facies  anterior 
lateralis  somewhat  above  the  middle  is  a  broad 
rough  surface,  tuberositas  deltoidea  (for  the 

m.  deltoideus);  behind  this,  on  the  posterior 
surface  lies  a  shallow  groove,  the  sulcus  nervi 
radialis  (0.  T.  musculospiral  groove)  (for  the 

n.  radialis),  which  begin the  medial  margin 

and  descends  like  a^l<«g(wa  wn-out  spiral  to 
the  lateral  margin.  foramen  nutricium 

is  often  noticeaMS^bar  the  middle  on  the 
medial  ma rgir^^ehds  into  a  canalis  nutricius 
directed  jli|fi£™rd. 

tpper  extremity  is  broadened 
ipjlprls  the  caput  humeri  which  is 
%ith  cartilage;  this  is  nearly  hemi- 
Eal  and  directed  upward  and  median- 
It  is  separated  from  the  rest  of  the 
)bone  by  a  constriction,  the  collum  anatomicum 
(anatomical  neck).  Close  to  this  lie  two 
eminences :  directed  exactly  lateralward  is  the 
tuberculum  majus  (0.  T.  greater  tuberosity), 
in  front  of  this  directed  forward,  the  tuber¬ 
culum  minus  (0.  T.  lesser  tuberosity) ;  running 
forward  and  downward  from  both  of  these  are 
ridges,  the  crista  tuberculi  majoris  (0.  T. 
posterior  bicipital  ridge)  and  the  crista  tuber¬ 
culi  minoris  (0.  T.  anterior  bicipital  ridge). 
Between  the  tubercula  and  the  cristae  runs 
the  deep  sulcus  intertubercularis  (0.  T.  bici¬ 
pital  groove)  (for  the  tendon  of  the  caput 
longuni  m.  bicipitis).  At  the  junction  of  the 
upper  extremity  with  the  corpus  humeri  lies 
the  collum  chirurgicum  (surgical  neck). 


an 


ard. 
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Bones  of  the  Upper  Extremity. 
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M.  supraspinatus- 


M.  subscapularis 


M.  latissimus  dorsi 


M.  teres  major 


M.  pectoralis  major 


M.  deltoideus 


M.  coracobracliialis 


. — M.  brachialis 


M.  extensor  carpi 
radialis  longus 


M.  extensor  carpi 
radialis  brevis 
M.  extensor 
digitorum 
communis, 
m.  extensor 
carpi 

ulnaris  and 
m.  supinator 


-M.  infraspinatus 
_.M.  teres  minor 


M.  triceps  brachii 
(Caput  laterale) 

M.  deltoideus 


M.  brachialis 


M.  brachioradialis  - 


chioradialis 


M.  triceps  brachii 
(Caput  mediale) 


M.  anconaeus 


li^P^hd  122.  Right  humerus  ,  humerus, 


bi 


'Q 

jalteh 


A 


with  muscular  attachments 

From  in  front.  From  behind. 


holz.  Atlas. 
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Olecranon 


123.  Right  ulna,  ulna, 


from  in  front. 


Incisura _ { 

radialis 


Crista  interossea_ 


_  Incisura  semilunaris 


Processus 

coronoideus 


Tuberositas  ulnae 


Foramen  nutricium 


Margo  volaris 


Facies  volaris 


'O 


A 


_Capitulum  ulnae 
Processus  styloideus 

I  ^ 

Circumferentia  articularis 


The  ulna  (see  also  Figs.  124, 
127 — 129,  146)  is  along,  cylindrical 
bone  which  is  thicker  at  its  upper  than 
at  its  lower  extremity.  It  lies  on  the 
side  of  the  forearm  corresponding  to  the 
little  finger,  is  united  above  by  a  joint 
with  the  upper  arm,  below,  only  in¬ 
directly,  with  the  carpus;  it  is  united 
by  joints  with  the  radius  both  above 
and  below. 

It  is  divisible  into  a  shaft  or 
corpus ,  and  two  extremities. 

The  shaft,  corpus  ulnae,  is 
bent  slightly  so  as  to  be  convex  toward 
the  side  of  thes\[ttle  finger  and  is 
\  Of  its  three 
surfaces ,/  Mb/ facies  medialis  (0.  T. 
intemijO^urface)  on  the  side  cor- 
Ing  to  the  little  finger  is  narrow; 
goes  over  at  the  rounded  margo 
Taris  (0.  T.  anterior  border)  in  front 
and  the  margo  dorsalis  (0.  T.  posterior 
border)  behind,  into  the  broader  facies 
volaris  (0.  T.  anterior  surface)  and 
facies  dorsalis  (0.  T.  posterior  surface). 
These  meet  radialward  in  the  sharply 
projecting  crista  inter ossea  (0.  T.  ex¬ 
ternal  or  interosseous  border).  A  fora¬ 
men  nutricium  often  lies  near  the  crista 
interossea  at  -the  middle  of  the  length 
of  the  volar  surface  and  leads  into  a 
canalis  nutricius  directed  proximalward. 
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Bones  of  the  Upper  Extremity. 


Capitulum  radiL^. 


Margo  volaris  — 


125.  Right  radius, 

rCldlUS,  from  in  front. 


Fovea  capituli  radii 


Circumferentia 

articularis 

Collum  radii 


The  radius  (spoke)  (see  also 
Figs.  126  — 129,  146)  is  a  long 
C}Tlindrical  bone,  thickened  at  its  lower 
end  which  occupies  the  side  of  the 
forearm  corresponding  to  the  thumb. 
It  articulates  above  with  the  upper  arm, 
below  enters  into  the  joint  between  the 
bones  of  the  forearm  and  those  of  the 
wrist  and  rotates  above  and  below  on 
the  ulna. 

It  is  divisible  into  a  shaft  or 
corpus  and  two  extremities. 

The  corpus  radii  or  shaft  is 
bent  so  as  to  be  somewhat  convex 
toward  the  thumb^de  and  is  triangu¬ 
larly  prismati^Nffh#  narrowest  of  its 
three  facies  lateralis  (0.  T. 

extern  al/S^race)  is  directed  toward  the 
thi^mjQjme;  it  adjoins  at  the  rounded 
dorsalis  (0.  T.  posterior  border) 
and  the  mar  go  volaris  (0.  T. 
^■^nterior  border)  in  front,  the  broader 
facies  dorsalis  (0.  T.  posterior  surface) 
and  facies  volaris  (0.  T.  anterior  sur¬ 
face).  The  ulnar  angle  formed  by  these 
two  surfaces  is  especially  sharp  and  is 
called  the  crista  interossea  (0.  T. 
internal  or  interosseous  border).  A 
foramen  nutricium  is  often  visible  at 
a  spot  corresponding  to  that  on  the 
ulna ;  the  canalis  nutricius  is  directed 
proximalward. 


Tuberositas  radii 


Processus  styloideus 


Crista  interossea 


Facies^-volaris 
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126.  Right  radius, 

KCldlUS,  from  behind. 

The  upper  extremity  of  the 
radius  supports  the  button  -  shaped 
capitulum  radii  (head) ;  this  is  for  the 
most  part  covered  with  cartilage  and 
proximalward  presents  a  small  flat 
depression,  fovea  capituli  radii  (for 
articulation  with  the  capitulum  humeri); 
its  circular  periphery  covered  with  car¬ 
tilage,  circumferentia  articularis,  mo¬ 
ves  in  the  incisura  radialis  ulnae.  Just 
below  the  capitulum  the  hone  is  narrowed 
to  form  a  neck,  collum  radii,  and  close 
below  this  spot,  projecting  ulnarward  and 
volarward ,  is  the  tuberositas  radii 
(0.  T.  bicipital  tuberosity)  (for  the 
attachment  of  the  m.  biceps  brachii). 

The  lower  extremity  is  mark¬ 
edly  broadened.  Its  anterior  surface  is 
smooth  and  slightly  concave;  its  posterior 
surface  is  subdivided  by  several  longi¬ 
tudinal  ridges  into  grooves  for  tendons 
(see  Fig.  129).  The  distal  terminal 
surface ,  facies  articularis  carpea, 
covered  with  cartilage,  is  slightly  con¬ 
cave  and  triangular;  it  is  subdivided, 
usually  distinctly,  into  a  triangular 
radial  part  (for  the  os  naviculare)  and 
a  quadrangular  ulnar  part  (for  the 
radial  portion  of  the  os  lunatum). 
the  ulnar  side  is  a  small  notch 
with  cartilage ,  the  incisura 
(0.  T.  sigmoid  cavity)  (fc^TihB^api- 
tulum  ulnae).  Projecting  disfttaml  from 
the  angle  on  the  tkir^^side  is  the 
short  blunt  processw^Cjloideus. 


Circumferentia, 
articularis 
Collum  radii_. 


Foramen  nutricium 


A 


# 


_ Capitulum  radii 


_  _  Margo  dorsalis 


Incisura  ulnaris 


Processus  styloideus 
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Behind 

Facies  dorsalis, 
Facies  dorsalis 


Margo  dorsalis 


Facies  lateralis. 

Radius  > 


Margo  volarn  / 

Facies  volaris 


.Margo  dorsalis 


^Facies  medialis 


-<  Ulna 


Margo  volaris 


Facies  volaris 


Cristae  interosseae 


In  front 


127a.  Transverse  section  through  the  middle  of 
the  bones  of  the  right  forearm. 


Processus  styloideus  ulnae 
I 


Ulna 


Behind 

Facies  dorsalis  radii 

Facies  articulaiVi  carpea 

vOk 

Prorcltenu^  styloideus  radii 

> 

Radius 


Capitulum  uli*^  ^ 

127.  Lower  extremity  of  the  bones  of  the  right 

;#ar  'm5  from  below. 

The  lower  exfeFeiQly  of  the  hones  of  the  forearm  (see  also  Fig.  146) 
which  forms  the  articilk^tyli  with  the  carpus,  presents  on  its  distal  surface  the  facies 
ariicularis  carpeoQ^tdii  and  the  capitulum,  ulnae.  The  former  articulates  directly 
with  the  os  nan^Nare  manus  and  the  radial  part  of  the  os  lunatum.  The  capitulum 
ulnae  on  4t^^^mtrary  does  not  touch  the  ulnar  part  of  the  os  lunatum  and  the  os 
triquetrmn^^Jhated  distalward  from  it,  directly,  but  is  separated  from  them  by  a  discus 
articulan^ 

^^X^)n  the  sides  of  this  surface  the  two  processus  styloidei  are  visible. 
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M.  flexor  digitorum  sublimis  .  j 
M.  pronator  teres 


M.  supinator., 
M.  extensor  carpi  ulnaris..  / 
M.  biceps  brachii—/-- 
M.  flexor  digitorum  sublimis 


M.  pronator  teres.. 


M.  flexor  digitorum 
sublimis 


M.  flexor  digitorum _ > 

profundi  ' 


M.  flexor  pollicis  longus. 


M.  triceps  brachii 

i  j  M.  flexor  carpi  ulnaris 
^  ^  M.  anconaeus 


M.  pronator  quadratus<;-/7 


M.  brachioradialis.. 


M.  extensor  carpi  ulnaris 

- flexor  digitorum  profundus 

-M.  supinator 


[-_,M.  abductor  pollicis  longus 

...  M.  pronator  teres 
._M.  flexor  carpi  ulnaris 

M.  f^xor  digitorum  sublimis 
insor  pollicis  longus 

M.  extensor  pollicis  brevis 


_ I _ '  M.  extensor  indicis  proprius 


M.  pronator  quadratus 


A_M.  abduct,  poll.  long. 
M.  extens.  poll.  brev. 
1M.  extens.  poll.  long. 

M.  extensor  carpi 
radial  is  longus 
.  extensor  carpi 
radial  is  brevis 


M.  extensor  digitorum  communis 

\ 

M.  extensor  carpi  ulnaris 


'Q 


128  and  129.  Bones  of  the  right  forearm, 

with  the  muscular  attachments, 

from  th^  surface  corresponding  to  the  from  the  side  corresponding  to  the 
hollow  of  the  hand.  hack  of  the  hand. 
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Os  lunatum 


Os  naviculare  manus 


Os  triquetrum 


Tuberculum  ossis  navicularis 
Tuberculum  ossis 
multanguli  majoris 


Os  pisiforme 


Os  multaugulum 
majus 


Hamulus  ossis  hamati 


Os  multangulum  minus 


,0s  hamatum 

Os  capitatum 


130—  137.  Bones  of  the  right  carpus,  ossa  carpi, 

shown  singly,  from  the  volar  surface.  t 

The  eight  ossa  carpi  (wrist  bones)  (see  also  Figs.  138—14^1^,  149)  are  arranged 
in  two  transverse  rows  of  four  each:  the  proximal  (numbered  JfoqplJie  thumb  side)  consists 
of  the  os  naviculare  manus ,  os  lunatum ,  os  triquetrum^S^isiforme,  the  distal  of  the 
os  multangulum  majus,  os  multangulum  minus ,  os  capbtifSm,  os  lxamatum. 

The  os  naviculare  manus  (0.  T.  scaphoid  Jbm^^yesents  proximally  a  convex  articular 
surface  (for  the  radius),  on  its  distal  surface,  a  co^exlrtfbular  surface  (for  the  ossa  multangula 
majus  et  minus),  on  the  ulnar  surface  distalwai^i  concave  surface  (for  the  os  capitatum)  and 
proximalward  a  small  flat  articular  surface  (f^^he  os  lunatum).  On  the  volar  surface  lies  the 
tuberculum  ossis  navicularis . 


The  os  lunatum  (0.  T.  semihmaVJfrone)  presents  proximally  a  markedly  convex  articular 
surface  (for  the  radius  and  for<  articularis  of  the  joint  formed  by  the  forearm  with 

the  hand),  distally,  a  markeftigN^Hncave  articular  surface  (for  the  os  capitatum  and  the  os 
hamatum);  radialward  a/cP iXaf ward  lie  small  flat  articular  surfaces  for  the  os  naviculare  and 
the  os  triquetrum. 

The  os  triXfimm  (0.  T.  cuneiform'  bone)  has  proximally  a  small,  convex  articular 
surface  (for  the  J0p  articularis  of  the  joint  formed  by  the  forearm  with  the  hand),  distally, 
a  large  cqit^EWex  surface  (for  the  os  hamatum),  radialward,  a  small  flat  one  (for  the  os 
lunatim^^^n  the  volar  surface  a  small,  flat,  rounded  articular  surface  (for  the  os  pisiforme). 
t  TIiV  os  pisiforme  is  a  small,  egg-shaped  bone  wrhich  dorsalward  presents  a  small,  flat, 
i'HideV  articular  surface  (for  the  os  triquetrum). 
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Os  lunatum 


Os  naviculare  manus 


Os  triquetrum 


pisiforme 


Os  capitatum 


Os  hamatum 


Os  multangulum  minus 


Hamulus  ossis  hamati 


Os  multangulum 


Os 


majus 


138—145.  Bones  of  the  right  carpus,  ossa  carpi, 

shown  singly,  from  the  surface. 

The  os  multangulum  majus  or  large  multangular  hone  (0. ^^t^ezium)  has 
proxhnally  a  slightly  concave  articular  surface  (for  the  os  naviculare)  /TfcMlward  a  saddle- 
shaped  surface  (for  the  os  metacarpale  I),  ulnarward  a  small  surface  JfaSjKe  os  metacarpale  II) 
and  a  somewhat  larger,  concave  surface  (for  the  os  multangulum^iM^sj.  On  the  volar  surface 
is  a  small  projection,  tuberculum  ossis  multanguli  majoris  .^^Sflnarward  from  it  a  groove 
(for  the  tendon  of  the  m.  flexor  carpi  radialis). 

The  os  multangulum  minus  or  small  mulfo^Jtar  hone  (0.  T.  trapezoid  bone) 
presents  proxhnally  a  slightly  concave  articular  sinmee  (for  the  os  naviculare),  distalward  a 
flat  saddle-shaped  surface  (for  the  os  metacarp^Jl) ;  on  the  radial  surface  lies  a  slightly 
convex  articular  surface  (for  the  os  multangull^^inajus),  on  the  ulnar  a  feebly  concave  surface 


& 


(for  the  os  capitatum). 

The  os  capitatum  (0.  T.  ^^J^Jum)  is  inserted  in  its  proximal  part  into  the  deep 
concavity  formed  by  the  os  navi/™K  and  the  os  lunatum.  It  supports  there  a  markedly 
convex  articular  surface  (for  me  ojiunatum),  distalward  a  tripartite,  flat,  articular  surface  (for 
the  ossa  metacarpalia  II,  HI,  Tfj ;  radialward  are  convex  articular  surfaces  for  the  os  navi¬ 
culare  and  the  os  multal^f^m  minus,  ulnarward  a  flat  articular  surface  for  the  os  hamatum. 

The  os  lian  *fg  or  hook  bone  (0.  T.  unciform  bone)  presents  a  large,  convex-concave 
articular  surfa^^W  xhe  os  lunatum  and  the  os  triquetrum)  directed  proximally  and  at  the 
same  time  i^^^Kird;  distally  is  a  double  articular  surface  (for  the  ossa  metacarpalia  IV,  V) 
and  radialtoard  a  single,  flat,  articular  surface  (for  the  os  capitatum).  On  the  volar  surface  a 
flat  curved  process  projects  upward,  the  hamulus  ossis  hamati  (0.  T.  unciform  process). 
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The  first,  carpal  row  (see  also  Fig.  240) ,  considered  as  a  whole ,  has  proximalward 
an  elongated  oval,  markedly  convex,  articular  surface,  in  the  formation  of  which  participate 
the  os  naviculare  and  the  os  lunatum  especially,  the  os  triquetrum  to  a  less  extent;  the  os 
naviculare  and  the  radial  part  of  the  os  lunatum  articulate  with  the  facies  articularis  carpea 
radii,  the  ulnar  part  of  the  os  lunatum  and  the  os  triquetrum  with  the  discus  articularis 
situated  below  the  capitulum  ulnae.  The  os  pisiforme  takes  no  part  in  the  articulation  with 
the  hones  of  the  forearm  nor  in  that  with  the  second  carpal  row,  hut  is  simply  attached, 
volarward,  to  the  os  triquetrum.  Distalward  the  first  carpal  row  is  hounded  by  a  surface, 
the  radial  portion  of  which  (formed  by  the  os  naviculare)  is  convex  and  projects  markedly 
distalward ,  and  its  ulnar  portion  (formed  by  the  ossa  naviculare ,  lunatum ,  triquetrum) 
represents  a  depression  markedly  hollowed  out  proximally. 

The  second  carpal  row  (see  also  Fig*.  240)  ends  proximalward  in  a  surface,  the 
radial  portion  of  which  (formed  by  the  ossa  multangula  majus  et  minus),  is  concave  and  its 
ulnar  part  (formed  by  the  os  capitatum  and  os  hamatum)  represents  a  head  projecting  markedly 
proximalward.  These  proximal  surfaces  are  impressions  of  the  corresponding  distal  surfaces  of 
the  first  carpal  row.  The  distal  boundary  of  the  second  row  is  formed  by  a  wavy  surface  in 
which  the  ossa  metacarpalia  are  deposited;  furthest  radialward  lies  the  saddla^Aiped  surface 
for  the  os  metacarpale  I  (formed  by  the  os  multangulum  majus);  after  thjgV\ies*the  surface 
for  the  os  metacarpale  II  (formed  by  the  ossa  multangula  majus  eWn^ls,  os  capitatum); 
then  the  surface  for  the  os  metacarpale  III  (formed  by  tbe  os  caimaKun),  then  the  surface 
for  the  os  metacarpale  IY  (formed  by  the  os  capitatum  and  tbw<fcjamatum)  and  finally,  the 
surface  for  the  os  metacarpale  V  (formed  by  the  os  hamatunq^V^* 

The  carpus  (wrist)  (see  Figs.  148  and  149)  if  onj  w  whole  almost  quadrangular, 
and  narrower  proximally  than  distally.  It  is  besi&s  cuFved  so  as  to  be  somewhat  convex 
dorsalward  and,  accordingly,  volarward  forms  a  gr^^  which  is  made  deeper  by  the  fact  that 
the  radial  and  the  ulnar  sides  are  somewliai^levated ;  radialward  are  the  tuberculum  ossis 
navicularis  and  the  tuberculum  ossis  multp^rm  majoris  which  together  form  the  eminentia 
carpi  radialis;  ulnarward  the  os  pisjfo^^jam*  the  hamulus  ossis  hamati  project  upward  and 
form  the  eminentia  carpi  ulnaris.  JN^rroove  bounded  by  the  two  eminentiae  carpi  is  called 
the  sulcus  carpi;  it  is  convaffid^jireo  a  complete  canalis  carpi  by  the  ligamentum  carpi 

the  eminentiae;  through  this  canal  go  the  tendons,  vessels 

tigers. 


transversum  which  extends  bet" 
and  nerves  to  and  from' 
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1 470  M etaca r pa  1  bone  and  phalanges  of  the  third 
finger  of  the  right  hand,  os  metacarpale  III  et  phalanges 

digltl  III,  from  the  dorsal  surface. 
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The  five  ossa  metacarpalia  (see  also  Figs.  146,  148  — 151)  are  short  cylindrical 
hones,  each  of  which  is  divisible  into  a  shaft,  or  corpus,  a  proximal  extremity,  basis,  and  a 
distal  extremity,  capitulum.  The  whole  bone  is  curved,  so  as  to  be  slightly  convex  toward 
the  back  of  the  hand. 

The  corpus  or  shaft  is  triangular  so  that  one  side  looks  dorsalward,  the  other  two 
radial-  and  ulnarward ;  the  latter  surfaces  meet  in  an  angle  directed  volarward.  On  the  volar 
surface  is  a  large  foramen  nutricium ,  which  leads  into  a  canalis  nutricius  directed  in  the 
thumb  distalward,  in  the  second  to  the  fifth  finger,  proximalward. 

The  basis  is  somewhat  broadened  and  presents  on  its  proximal  surface  an  articular 
surface  for  connection  with  the  carpus,  between  the  second  and  the  fifth  finger  also  small 
articular  surfaces  on  the  radial  and  ulnar  surface  for  the  neighboring  metacarpal  bones.  The 
basis  ossis  metacarpalis  I,  has  a  saddle-shaped  joint  surface  (for  the  os  multangulum  majus) 
but  no  lateral  articular  surfaces.  On  the  basis  ossis  metacarpalis  III,  from  the  radial  part  of 
the  dorsal  surface,  a  blunt  process ,  the  processus  styloideus  ossis  metacarpalis  Ill,  projects 
toward  the  carpus.  The  basis  ossis  metacarpalis  Y  presents  proximalward  a  slightly  saddle- 
shaped  articular  surface  and  a  flat  articular  surface  on  the  radial  side. 

Each  capitulum  possesses  a  spherical  articular  surface,  covered  with  cartilage,  which 
extends  upon  the  volar  more  than  upon  the  dorsal  surface.  On  the  two  sides  there  are 
depressions  and  roughened  areas  for  the  ligaments  of  the  joint. 

The  four  spaces  lying  between  the  ossa  metacarpalia  (see  Figs.  148  and  149)  are 
called  spatia  inter ossea  metacarpi .  The  first,  between  thumb  and  index  fin^«^\the  broadest. 
They  are  all  filled  out  by  the  mm.  interossei. 

The  plialanges  digitorum  (see  also  Figs.  148  and  149)  are  tl  number  from  the 

second  to  the  fifth  finger ;  while  on  the  thumb  there  are  two ;  the^S^  called  phalanx  prima , 
secunda ,  tertia.  Each  phalanx  is  a  short  cylindrical  bone  ^\hjs  divisible  into  a  shaft  or 

corpus,  a  proximal  end,  basis,  and  a  distal  end. 

The  corpus  is  flat  volarward  and  curved  dorsa/vard  as  to  be  convex  in  transverse 
direction.  A  large  foramen  nutricium  on  its  volCt  ^mce  leads  into  a  canalis  nutricius 
directed  distalward.  The  basis  is  somewhat  broa^^^V  and  possesses  a  deep  articular  surface, 

covered  with  cartilage,  which  on  the  first  uklanx  is  simple,  on  the  others  is  divided  by  a 

ridge.  The  distal  end  of  the  first  phalaffc^Cr  the  thumb  and  also  of  the  first  and  second 
phalanx  of  the  remaining  fingers  ha s  a  small  transverse  roller  surface  covered  with 

cartilage ,  with  a  groove  in  the  miuN^^  on  the  sides  lie  small  depressions  for  the  attachment 
of  the  ligaments  of  the  joinj^  ^^the  terminal  phalanx  the  distal  end  is  transformed  to  a 
broad  flat  rough  area,  the  tm^rwitas  unguicularis. 

Ossa  sesamoid^a^ttfsaww^  bones )  (see  Fig.  148)  are  small  masses  of  bone  which, 
embedded  in  tendon^^figaments ,  lie  upon  the  other  bones.  There  are  constantly  five  or 
almost  constantly  J^st^eh  on  the  volar  surface,  two  at  the  metacarpophalangeal  joint  of  the 
thumb,  one  aO^^Jbterphalangeal  joint  of  the  thumb  and  one  each  at  the  metacarpophalangeal 
joint  of  the  s^hd  and  of  the  fifth  finger. 
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149.  "Bones  of  the  right  hand,  ossa  manus, 

from  the  dorsal  surface. 
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M.  extensor  carpi  radialis  brevis 

M.  extensor  carpi  radialis  longus 


,M.  abductor  pollicis  longus 


M.  extensor  carpi  ulnaris.. 
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151.  B  of  the  right  hand,  ossa  mams, 

from  ^S,florsal  surface,  with  the  muscular  attachments. 
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The  os  coxae  ( hip  bone)  (0.  T.  os  mnominatum)  (see  also  Figs.  153 — 167)  is  paired, 
lies  in  the  lowermost  part  of  the  trunk,  and  forms  there  with  the  same  hone  of  the  other  side 
and  with  the  sacrum  a  firm  broad  bony  ring  upon  which  the  vertebral  column  rests  above 
and  with  which,  externally,  the  hones  of  the  thigh  are  connected. 

Each  os  coxae  is  composed  of  three  pieces,  separated  until  about  the  age  of  puberty: 
the  os  ilium  which  is  directed  upward  and  backward,  the  os  iscliii,  which  is  directed  downward 
and  the  os  pubis  which  is  directed  forward  and  downward.  These  three  constituents  meet 
somewhat  below  the  middle  of  the  hip  bone.  At  this  spot  on  the  external  surface  lies  a  wide 
deep  fossa,  the  acetabulum.  This  is  surrounded  by  a  high  bony  wall  which  presents  below 
a  broad  notch,  the  incisura  acetabuli;  in  the  bottom  of  the  acetabulum  a  large  rough  spot 
is  visible,  the  fossa  acetabuli,  which  is  surrounded  in  front,  above  and  behind  by  a  horse-shoe- 
shaped  concave  surface,  the  facies  lunata,  covered  with  cartilage.  The  acetabulum  serves  for 
articulation  with  the  femur.  In  youth  the  places  where  the  three  bones  unite  are  visible  as 
a  Y-shaped  seam,  the  middle  point  of  which  is  situated  in  the  fossa  acetabuli. 

The  os  ilium  helps  to  form  the  acetabulum  by  means  of  its  thick  and  broad  lower 
part,  the  corpus  ossis  ilium  (vide  supra);  the  upper  part  is  a  broad,  in  places  veiy  thin, 
somewhat  wavy  bony  plate  which  bends  backward,  upward  and  lateralward  and  is  called  the 
ala  ossis  ilium.  The  corpus  and  ala  are  separated  from  one  another  by  the  line  a  arcuata 
a  curved  rounded  bony  ridge  descending  obliquely  from  behind  and  above,  forward  and  down¬ 
ward.  The  free  margin  of  the  ala  ossis  ilium  is  curved  like  the  letter  S,  being  concave  in 
front  and  medianward  and  behind  and  lateralward,  besides  it  is  markedly  broadened;  it  is 
called  the  crista  iliaca  (iliac  crest).  On  it  the  places  of  attachment  of  the  abdominal  muscles 
are  marked  as  ridges,  namely  as  labium  externum  and  labium  internum  on  thekexternal  and 
internal  angle  of  the  crest  and  as  line  a  intermedia  between  these  two.  .Tcl^wpst  ends  in 
front  in  a  blunt  projection,  spina  iliaca  anterior  superior;  below  this  thq-^^in  is  narrower, 
somewhat  concave  and  presents  a  second  less  marked  projection,  spina  itidm)tnterior  inferior; 
below  this  it  goes  over  into  the  corpus  ossis  pubis  and  there  forms  witfP%h^latter  the  eminentia 
iliopectinea.  The  iliac  crest  ends  behind  at  the  spina  iliaca  pjfwior  superior;  below  it, 
separated  by  a  small  notch,  lies  the  spina  iliaca  posterior  Mfertr  (sometimes  indistinct), 
and  still  lower  is  a  deep  notch  involving  also  the  corpu^^^Jchii ,  the  incisura  ischiadica 
major  (0.  T.  great  sacro-sciatic  notch).  The  medial  sumac v\>N the  ala  is  for  the  most  part, 
smooth,  slightly  concave,  the  fossa  iliaca  :  behind  it  &  aiwflfeven  portion,  the  anterior  S-shaped 
half  of  which,  facies  auricularis ,  covered  with  c*P®lge,  unites  with  the  facies  auricularis 
ossis  sacri,  while  its  posterior  very  rough  half,  \twcrosilas  iliaca,  serves  chiefly  for  the 
attachment  of  the  ligamenta  sacroiliaca  intmo^J  The  facies  auricularis  is  not  infrequently 
partially  surrounded  in  front  and  behind  bvl^a^ove,  the  sulcus  paraglenoulalis,  which  serves 
for  the  attachment  of  the  deep  fibrous  iba^j  oMhe  ligamenta  sacroiliaca.  The  external  surface 
of  the  ala  is  fairly  smooth,  and  curv^^.  as  to  be  partly  concave,  partly  convex.  It  presents 
three  rough  ridges,  convex  up\^ai\lGja  backward,  the  shortest  of  which,  the  line  a  glutaea 
inferior  (0.  T.  inferior  curved tinejl  lies  just  above  the  acetabulum;  above  and  behind  this  is 
the  tinea  glutaea  anterior  Jf).  TTmiddle  curved  line)  which  is  the  longest  of  the  ridges  and 
extends  from  the  incisimO^hiadica  major  to  the  spina  iliaca  anterior  superior;  and  abov 
this  the  shorter  tinea  tijitytea  posterior  (0.  T.  superior  curved  line)  runs  from  the  spina  iliaca 
posterior  inferior  <to^®V  crista  iliaca. 
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The  OS  iscllii  (0.  T.  ischium)  helps  by  its  thicker  upper  part  or  body,  the 
corpus  ossis  ischii,  to  form  the  acetabulum.  At  the  anterior  margin  of  this,  below 
the  incisura  acetabuli,  there  is  not  infrequently  a  small  projection,  tuberculum  obtura- 
torium  posterius;  from  its  posterior  margin  the  strong,  sharp  spina  ischiadica  (0.  T. 
spine  of-  ischium)  projects  backward  and  somewhat  medianward.  The  deep  notch  between 
the  spina  ischiadica  and  the  spina  iliaca  posterior  inferior  is  called  the  incisura 
ischiadica  major  (0.  T.  great  sacro- sciatic  notch);  a  second  notch,  the  incisura 
ischiadica  minor  (0.  T.  lesser  sacro-sciatic  notch),  below  the  spina  ischiadica,  between 
this  and  the  tuber  iscliiadicum,  is  flatter  and  covered  with  cartilage.  V 

Extending  backward  and  downward  from  the  body  or  corpus  .ejriangularly 

prismatic  ramus  superior  ossis  ischii;  the  surface  of  this,  backward  and 

lateralward,  is  rough  and  much  thickened ;  it  forms  the  tuber  wbiadicum  (0.  T.  tube¬ 
rosity  of  the  ischium).  From  the  lower  end  of  the  l'amus^^^or  in  front  the  thinner 
flat  ramus  inferior  ossis  ischii  (0.  T.  ascending  nswdfcjgoes  off,  nearly  at  a  right 
angle ;  it  extends  forward  and  upward  and  fuses  ^wi  racial  inferior  extremity  of  the  ramus 
inferior  ossis  pubis. 
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The  OS  pubis  helps,  with  its  thicker  upper  lateral  portion,  the  corpus  ossis 
pubis ,  to  complete  the  acetabulum.  Medianward  and  somewhat  in  front  of  this  portion 
lies  a  rough  projection,  eminentia  iliopectinea ,  formed  by  the  os  pubis  and  the  os  ilium 
in  common.  Extending  forward,  downward  and  medianward  from  the  corpus  (body)  is 
the  ramus  superior  ossis  pubis.  It  is  triangular  and  grows  narrower  from  the  out¬ 
side  in.  Its  posterior  surface  is  smooth  and  somewhat  concave.  Its  superior,  somewhat 
convex  surface  is  directed  at  the  same  time  obliquely  lateralward  and  forward,  is  broad 
at  its  beginning  at  the  acetabulum  and  at  the  eminentia  iliopectinea  and  is  narrow, 
where  it  ends,  medianward;  the  posterior  margin  of  this  surface,  pecteu  ossis  pubis , 
projects  in  part  to  form  a  ridge,  is  continued  behind  and  lateralward  into  the  linea 
arcuata  ossis  ilium  and  forms  with  it  and  the  projection  between  the  facies  pelvina  and 
basis  ossis  sacri  the  linea  terminalis  of  the  pelvis ;  the  anterior  border  arises  from  the 
incisura  acetabuli,  is  rounded,  slightly  concave  and  ends  near  the  median  plane  at  a 
small  rough  projection,  the  tuberculum  pubicum  (0.  T.  spine  of  os  pubis).  The  lower 
surface  looks  medianward  at  the  same  time  forward  and  is  continued  lateralward  into 
a  groove,  sulcus  obturator ius ,  which  ascends  obliquely  lateralward,  backward  and  up¬ 
ward  on  the  lower  surface  and  ends  on  the  inner  surface;  the  shafrpXbony  border 
below  by  which  this  surface  8  1  1  &ftecT  the  crista 

obturatoria  and  presents  a  sn  anterior .  The 

ramus  superior  ends  medianwa  mphyseos  (0.  T. 

symphysis  pubis),  for  connectio 

The  ramus  inferior  os  ne  which  extends 


from  the  medial  end  of  the  n  and  unites  with 

the  upper  end  of  the  ramus  i 


The  foramen  obtura  which  is  bounded 

os  ischii  and  the  os  p  ere  sharp,  except 


by  the  os  ischii  and  the  os  p 
in  the  upper  lateral  angle  w 


n*  lateral  angle  w  .  The  foramen 


obturatum  is  closed  in  tln^fr  ana  obturatoria 


(see  Fig.  246)  whose  upp 


space  thus  left  behind  corresponds  in  its  course  to  the  sulcus 


transverse  bands  are  stretched  out  between  the  two 


jd  the  canalis  obturatorius  (for  the  a.  and  v.  obturatoria; 
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Right  hip  bon 6,  OS  coxae,  from  within, 
with  the  muscular  attachments. 
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162.  Male  pelvis,  pelvis,  from  below  and  behind. 


l^^^^emale  pelvis,  pelvis,  from  below  and  behind. 
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168.  Right  thigh  bone, 

femUK,  from  in  front. 
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The  femur  (see  also  Figs.  169 — 177) 
( thigh  bonej  is  the  longest  cylindrical  hone 
of  the  human  body  and  lies  in  the  thigh ; 
it  articulates  above  with  the  acetabulum 
of  the  hip  bone,  below  with  the  tibia  and 
is  so  situated  that  its  long  axis  is  oblique 
in  that  the  two  thigh  hones  converge  toward 
one  another  at  their  lower  extremities. 

The  thigh  hone  is  divisible  into  a  shaft 
or  corpus ,  and  two  extremities. 

The  corpus  femoris  (shaft)  is  curved 
so  as  to  he  slightly  convex  in  front  and 
is  nearly  triangularly  prismatic.  Its  an¬ 
terior  surface  is  very  convexly  curved  in 
transverse  direction  and  goes  over  without 
sharp  limit  into  the  two  lateral  surfaces 
which  are  also  directed  backward;  these 
latter  meet  in  the  fcmiddle  behind  in  a 
rough  ridge,  Ime^^mera ,  on  which  two 
lips  are  distim^^^lde,  an  external,  labium 
later  ale,  internal ,  labium  me  diale. 

Below  alC^bove,  these  two  lips  diverge: 
bekuvCtJey  go  to  the  two  condyles  and 
etween  them  a  flat,  triangular  field, 
fyum  popliteum  (0.  T.  popliteal  space), 
hove,  the  medial  lip  extends  partly  toward 
the  trochanter  minor  and  forms  a  tolerably 
distinct  ridge,  linea  pectinea,  in  part  it 
bends  below  the  trochanter  minor  forward 
and  upward  and  is  continued  into  the  linea 
intertrochanterica:  the  lateral  lip  turns 
outward  and  goes  over  into  an  oblong 
rough  field,  tuberositas  glutaea,  which 
sometimes  projects  like  a  comb  as  the  so- 
called  trochanter  tertius. 

In  the  middle  of  the  linea  aspera 
can  he  seen  usually  one  large  or  several 
smaller  foramina  nutricia ,  which  lead  into 
canales  nutricii,  directed  proximalward. 


Trochanter 

major 


_.  Fovea  capitis 
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169.  Right  thigh  bone, 

femur,  from  behind. 

The  upper  extremity  of  the 
femur  supports  the  caput  femoris 
(head),  covered  with  cartilage,  which  is 
directed  obliquely  inward  and  upward 
and  possesses  medianward  a  small  rough 
depression,  the  fovea  capitis  femoris . 
The  head  includes  about  three -fourths 
of  the  surface  of  a  sphere.  It  sits 
upon  the  collum  femoris  (neck)  which 
looks  flattened  out  from  before  back¬ 
ward  ;  the  long  axis  of  the  neck  is 
directed  obliquely  medianward  and  up¬ 
ward.  At  the  place  where  the  neck  is 
united  with  the  shaft  there  are  two 
large  projections  from  the  posterior  sur¬ 
face,  the  trochanter  major  and  the 
trochanter  minor.  The  trochanter  major 
projects  directly  backward  and  upward 
and  possesses  on  its  medial  surface, 
below  the  blunt  tip  which  is  bent  median- 
ward,  a  deep  fossa,  fossa  trochanterica 
(0.  T.  digital  fossa).  The  trochanter 
minor  is  situated  lower  down  and  looks 
also  medianward.  The  crista  inter- 
trochanterica  (0.  T.  intertrochanteric 
line),  in  part  very  markedly  projecting, 
connects  the  two  trochanters  on  the 
posterior  surface.  The  much  less  pree¬ 
minent  tinea  inter  trochanterica 
spiral  line)  runs  on  the  anterif 
of  the  bone  obliquely  dowi^nii^  and 
medianward  from  the  ^ro^mter  major, 
turns  backward  below^^r  trochanter 
minor  and  becoipe^’^'in  the  labium 
mediale  of  the 
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170.  Right  thigh  bone, 

femur,  from  within. 

The  inferior  extremity  of  the 
femur  is  thickened  and  runs  out  into 
two  strong  condyli  (condyles),  covered 
with  cartilage,  which  are  especially  de¬ 
veloped  backward,  where  they  are,  how¬ 
ever,  separated  from  one  another  by  a 
deep  notch,  the  fossa  inter condyloidea. 
The  condylus  medialis  (0.  T.  inner 
condyle)  is  larger  than  the  condylus 
lateralis  (0.  T.  outer  condyle);  both, 
on  account  of  the  oblique  position  of 
the  thigh  bone,  are  situated  in  the  same 
horizontal  plane  in  the  body;  the  lateral 
condyle  projects  further  forward  in  front 
than  does  the  medial.  Both  are  covered 
with  cartilage  behind  beneath,  and  in  front, 
run  together  to  form  a  common 

surface,  tbOp^ermost  part  of  which, 
facies  u Gpfyaris,  is  hollowed  out  in 
the  uwCHe  like  a  groove  and  receives  the 
the  knee  is  extended.  The 
e,  covered  with  cartilage,  is  curved 
So  "as  to  be  markedly  .convex  in  the 
sagittal  direction.  The  lateral  surfaces 
of  the  condyles  are  rough  and  each 
presents  a  prominent  nodule,  the  epi¬ 
condylus  medialis  (0.  T.  inner  tube¬ 
rosity)  on  the  condylus  medialis  and 
the  epicondylus  lateralis  (0.  T.  outer 
tuberosity)  on  the  condylus  lateralis. 
The  fossa  intercondyloidea  is  rough  and 
bounded  above  toward  the  planum  po- 
pliteum  by  the  linea  intercondyloidea. 
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Anterior  surface 

In  front. 


172a.  Transverse  section  through  the  middle  of 
the  right  thigh  bone. 
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3.  Right  thigh  bone,  femur,  upper  extremity, 

from  in  front. 


Trochanter  major 


Collum  femoris 
Linea  intertrochanterica 

_ Trochanter  minor 


Bones  of  the  Lower  Extremity. 


133 


'O 


A 


6* 

v<> 


Bones  of  the  Lower  Extremity. 


135 


Basis  patellae 
I 


Apex  patellae 


Basis  patellae 


j 

Apex  patellae 
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178  and  179. 

From  in  front. 


Right  patella,  patella. 

From  behind. 


The  patella  (knee-cap)  is  a  flat,  rounded  bone,  which  is  intercalated  as  a  large  sesamoid 
bone  in  the  terminal  tendon  of  the  m.  quadriceps  femoris,  and  is  situated  in  front  of  the  lower 
extremity  of  the  femur.  The  upper  end  is  the  broader,  basis  patellae,  the  lower  end  is  some¬ 
what  pointed,  apex  patellae,  the  margins  are  but  little  sharpened.  The  anterior  surface  is 
rough.  The  posterior  surface  is  for  the  most  part  covered  with  cartilage,  facies  articularis, 
and  divided  by  a  longitudinal  projection  into  a  somewhat  larger  lateral  and  a  somewhat  smaller 
medial  part ;  when  the  knee  is  extended  it  lies  on  the  facies  patellaris  femoris  and  in  movements 
of  flexion  at  the  knee  joint  glides  downward  and  backward  between  the  two  j^i\-eondyles  of 
the  femur  in  front  of  the  fossa  intercondyloidea. 


Behind. 
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180a.  Transverse  section  through  the  middle  of 
N  the  bones  of  the  right  leg. 
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180.  Right  shin  bone 
and  calf  bone, 

tibia  and  fibula,  from  in  front. 

The  tibia  ( shin  bone)  (see  also  Figs.  1 80  a, 
181 — 185)  is  a  long,  strong  cylindrical  bone 
and  lies  in  the  medial  portion  of  the  leg; 
it  articulates  above  with  the  femur,  below 
with  the  tarsus  and  also,  above  and  below, 
with  the  fibula.  It  is  divisible  into  a  shaft 
or  corpus  and  two  extremities. 

The  corpus  tibiae  (shaft)  is  trian¬ 
gularly  prismatic,  possesses  a  posterior, 
nearly  flat  surface,  facies  posterior,  a  smooth, 
somewhat  convex  surface  looking  forward 
and  median  ward,  facies  medialif,  and  a 
slightly  concave  surface  directed  forward 
and  lateral  ward,  facies  lateralis.  Of  the 
three  borders  where  the  surfaces  meet,  the 
anterior,  crista  anterior,  is  the  sharpest; 
the  laterally  directed  crista  interossea  is  less 
sharp,  while  the  medial,  margo  medialis, 
is  rounded  off.  At  the  uppermost  part  of 
the  posterior  surface  a  rough  ridge,  tinea 
poplitea  (popliteal  line),  extends  obliquely 
from  above  and  lateralward,  downward  and 
medialward.  At  the  junction  of  the  upper 
and  middle  thirds  there  is  behind  usually 
a  large  foramen  nuttdeium  which  leads 
into  a  distally  dir eq^Xprt n a lis  nulricius. 

The  Tipper  extremity  of  the  tibia 
is  broadened  n^ySjJy  to  form  on  the  two 
sides  the  tibial  c^nllvles.  condylus  medialis 
(0.  T.  mtpLa^uberosity)  and  condylus 
lateralis  { 0,  T.  external  tuberosity).  Each 
of  tkas^jossesses  a  proximally  directed, 
tricUi^jJWw  oval,  somewhat  depressed  facies 
^Awmaris  superior,  covered  with  cartilage ; 

be|w^n  the  two  lies  a  rough  surface, 
^yoader  in  front  and  behind,  which  is 
elevated  in  the  middle  to  form  the  eminentia 
intercondyloidea  (0.  T.  spinous  process) 
where  it  ends  in  two  small  spurs,  the 
tuber  culum  inter condyloideum  mediate  and 
the  tuber  culum  intercondyloideum  later  ale. 
The  area  in  front  of  the  eminence  is  called 
the  fossa  intercondyloidea  anterior,  that 
behind  it  the  fossa  intercondyloidea  poste¬ 
rior.  The  surface  covered  with  cartilage 
is  continued  on  each  side  for  a  certain 
distance  upon  the  eminence.  On  the  outer 
circumference  of  the  facies  articularis  supe¬ 
rior  the  bone  falls  suddenly  as  the  margo 
infraglenoidalis .  Below  this,  at  the  upper 
end  of  the  crista  anterior,  a  rough  broad, 
projecting  spur  is  visible,  the  tuberositas 
tibiae  (0.  T.  tubercle);  at  about  the  same 
level  on  the  posterior  lateral  part  of  the 
condylus  lateralis  lies  a  small,  flat,  oval 
articular  surface  for  the  capitulum  fibulae, 
facies  articularis  fibularis. 
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181.  Right  shin  bone 
and  calf  bone, 

flblQ  and  fibula,  from  behind. 

The  inferior  extremity  of  the  tibia 

is  quadrilateral,  hut  not  much  broadened; 
the  lateral  surface  is  somewhat  concave 
below,  incisura  jibularis,  for  the  attachment 
of  the  malleolus  lateralis  fibulae;  median- 
ward  a  strong  blunt  process  passes  down¬ 
ward,  malleolus  medialis  (0.  T.  internal 
malleolus),  which  on  its  medial  surface  is 
somewhat  rough,  on  its  lateral  surface  ( facies 
articularis  malleolaris),  is  covered  with 
cartilage ;  on  the  posterior  surface  near  the 
malleolus,  a  shallow  furrow  extends  down¬ 
ward  ,  sulcus  malleolaris  (for  the  tendon 
of  the  m.  tibialis  posterior).  The  surface 
directed  distalward,  facies  articularis  in¬ 
ferior  (for  the  talus)  is  slightly  concave, 
quadrangular,  and  covered  with  cartilage. 

The  fibula  (calf  bone)  (see  also  Figs.  1 80a, 
180,  182 — 185)  is  a  long,  thin  cylindrical 
hone  situated  in  the  lateral  part  of  the  leg 
and  connected  above  with  the  tibia,  below 
with  the  tibia  and  the  tarsus.  It  is  divi¬ 
sible  into  a  shaft  or  corpus ,  an  upper 
extremity,  capitulum  and  a  lower  extremity, 
malleolus  lateralis. 

The  corpus  fibulae  or  shaft  is  nearly 
triangularly  prismatic  in  shape,  but  appears 
at  the  same  time  twisted  on  its  long  axis. 

It  presents  a  posterior  surface,  facies  poste¬ 
rior,  an  anterior  medial,  facies  medialis , 
and  an  anterior  lateral,  facies  lateralis . 
They  are  separated  from  one  another  by 
three  borders;  the  sharpest  looks  forward, 
crista  anterior,  the  second  is  directed 
medianward,  crista  medialis  and  the  third 
lateralward,  crista  lateralis;  further,  runn¬ 
ing  down  over  the  medial  surface  is  the 
crista  interossea,  of  markedly  variable  de¬ 
velopment.  In  the  middle  of  the  posterior 
surface  a  foramen  nutricium  leads  into  a 
canalis  nutricius  which  runs  distalward. 

The  capitulum  fibulae  (head) 
somewhat  thickened,  runs  out  proxin^il^Tj 
into  a  blunt  tip,  apex  capituli  fibulad^t^^ 
supports  on  its  medial  anterior  si/T?\^a 
small  flat  joint  surface,  facies /tfrlmjliris 
capituli . 

The  malleolus  lateralk(0^^xternal 

malleolus)  is  thickened  t^iKjpcts  further 
downward  than  the  maJMtoS^nedialis  and 
ends  in  a  blunt  tip.  Anjbs  medial  surface 
it  is  covered  with  ^rajige,  facies  articu¬ 
laris  malleoli, Ifoove  this  surface,  lies 
in  the  incisu^a/fibnlaris  tibiae.  The  other 
surfaces  are.rou^J^  on  the  posterior  surface 
\rrow  for  the  tendons  of  the 
kis  visible. 
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M.  semimembranosus 


From  behind. 
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186  and  187.  Right  ankle  bone,  talus  (0.  T.  astragalus). 


From  below. 


above. 


of  the  seven  ossa 
vm,  secundum,  tertium, 
e  another;  the  three  first 
•ones  of  the  leg  are  not  united 
uppermost,  namely,  the  talus. 


surface  the  broad  trochlea  tali;  this  is  covered 


The  tarsus  (root  of  the  foot)  (see  also  Figs.  198—203)  is 
tarsi :  talus,  calcaneus,  os  navicular e  pedis,  ossa  cuneiformia 
os  cuboideum ;  the  four  last  mentioned  lie  distal  ward  close 
mentioned  proximalward  partly  over  one  another,  so  that 
with  several  bones  of  the  tarsus,  but  only  with  that  sitea\yj 

The  talus  ( ankle  bone)  (0.  T.  astragalus)  (sa?2Ke  Figs.  198—203)  is  divisible  into 
a  body,  corpus  tali,  and  a  head,  caput  tali ,  front;  between  the  two  lies  a  con¬ 
stricted  part,  the  collum  tali.  \  ■  ^ 

The  corpus  tali  supports  on  its  uppeAurj 

with  cartilage  above,  facies  superior,  curvecj/^te  to  he  markedly  convex  from  before  backward 
and  slightly  concave  in  transverse  (lirectioi^Jt  possesses  a  large,  triangular,  lateral  surface, 
facies  malleolaris  lateralis  (see  Fig.^fe^)  covered  with  cartilage,  from  which  a  process, 
processus  lateralis  tali,  passes  ofirSS^ralward  and  downward;  the  medial  surface  of  the 
trochlea  has  above  only  a  narrojQ/fc^?  malleolaris  medialis  (see  Fig.  199);  it  is  covered 
with  cartilage.  The  lower  the  ankle  bone  possesses  three  articular  surfaces,  covered 

with  cartilage,  for  the  calc^i^li^  a  posterior,  largest,  markedly  concave,  facies  articularis 
calcanea  posterior,  as  \S/(separated  therefrom  by  a  deep,  rough  groove,  sulcus  tali)  two 
nearly  flat,  smaller,  fafygs  fy'ticulares  calcaneae  media  et  anterior,  of  which  the  most  anterior 
lies  upon  the  caputjtali.  On  the  posterior  margin  of  the  body  a  blunt  process,  processus 
posterior  tali,  it^fepLe  which  is  divided  by  a  groove,  sulcus  m.  flexoris  hallucis  longi  (for 
the  tendon  of  tk^2Vflexor  hallucis  longus)  into  a  smaller,  medial  and  a  larger,  lateral  projection; 
the  latter  is^maMmes  an  independent  bone  ( os  trigonum)  and  then  is  connected  by  connective 
tissue  034ft vNlm  the  remaining  bone  (it  is  not  shown  in  the  figure).  The  head  presents  in  front 
Aversely  directed,  markedly  convex  articular  surface,  facies  articularis  navicularis 


naviculare);  adjacent  to  this,  below  and  medianward,  is  another  oblong  surface  for 
calcaneonaviculare  plantare,  or  the  fibrocartilago  navicularis. 
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188.  Right  heel  bone,  calcaneus,  from 

The  calcaneus  (heel  hone,  0.  T.  os  calcis)  (see  also  Figs.  189GL90, 
the  largest  tarsal  bone,  lies  below  the  ankle  bone  and  at 
beyond  it  behind.  It  possesses  a  quadrilaterally  prismatic  bofo^V^ws 
an  anterior  extremity. 

The  corpus  calcanei  becomes  thickened  behind  to 
which  two  rough  broad  projections  pass  downward,  trfT/5! 
canei,  and  the  processus  lateralis  tuberis  calccmei 
has  three  articular  surfaces  covered  with  cartilagfi^^L’  the 
oblong,  markedly  convex,  facies  articularis 
smaller,  almost  flat,  facies  articulares  met 
the  posterior  by  a  rough  deep  groove, 
projecting  piece  of  bone,  sustentacula 


198—203) 
me  time  projects 
calcanei ,  and 


groove,  the  sulcus  m.  flexoris  h 
longus).  The  margin  of  this  proj 
however,  partly  smooth  or 
m.  flexor  digitorum  longus 
of  the  heel  bone  there*  i^ften 
runs  a  groove,  the  * 
longus).  The  ante, 
lateral  with  ro 
to  form  the 
and  sulcus^  ta 
,  marked! 


e  tuber  calcanei,  from 
\ssus  medialis  tuberis  cal- 
Fig.  201).  The  upper  surface 
talus ;  about  in  its  middle  an 
in  front  and  medianward  two 
t  anterior ;  the  latter  are  separated  from 
falcanei;  the  middle  rests  upon  a  medially 
which  presents  on  its  inferior  surface  a 
(for  the  tendon  of  the  m.  flexor  hallucis 


erior , 


directed  medianward  is  usually  rough,  sometimes, 
groove;  on  it  glides  the  tendon  of  the 
way  to  the  sole  of  the  foot.  On  the  lateral  surface 
small  projection,  processus  trochlear  is;  below  which 
S^m.  peronaei  [longi]  (for  the  tendon  of  the  m.  peronaeus 
rface  of  the  calcaneus  is  directed  also  medianward,  is  quadri- 
>rners,  curved  so  as  to  be  saddle-shaped  and  covered  with  cartilage 
articularis  cuboidea  (for  the  os  cuboideum).  The  sulcus  calcanei 
rorm  together  the  sinus  tarsi ,  a  canal  which,  open  lateral wai’d ,  grows 
grower  as  it  extends  medianward. 
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For  the  os  cuneiforme  II 


191.  Right  scaphoid  bone,  os  navicular e^jk,  from  in  front. 

The  OS  naviculare  pedis  (scaphoid  hone)  (s&d^Figs.  198 — 203)  is  oval, 
flattened  from  before  backward  and  lies  in  front  of  tm^jjflus  on  the  medial  side  of  the 
tarsus.  It  possesses  proximally  a  markedly  conca^-S^cular  surface  covered  with  cartilage 
for  the  caput  tali,  distalward  a  convex  surface  covered  with  cartilage  and  divided  by 
two  ridges  into  three  parts  for  the  three ^Jfemirm  bones.  The  lateral  surface  supports, 
usually,  a  small  articular  surface  cuboideum.  The  upper  surface  is  rough, 

convex  and  slopes  markedly  towaulO^  medial  side.  Medianward  on  the  lower  surface 
the  broad  rough  tuberositas  fiiss^navicularis  projects  downward. 
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192 — 194.  The  three  cuneiform  bones  of  the  right 
side,  ossa  cuneiformia  primum,  secir 'J-~  .  1  1 '  1 


The  ossa  cuneiformia  primum,  secundum,  terti 

Figs.  198 — 203)  are  wedge-shaped;  they  lie  distal  from  the 
beginning  at  the  medial  border  of  the  foot. 


The  os  cuneiforme  primum  (0.  T.  internal  Wi&^fflrm 


base  of  the  wedge  directed  plantarward;  it  has  n^Nmc  form  of  an  inverted  comma.  The 
posterior  surface  is  triangularly  rounded,  and  fcoveae(N with  cartilage  (for  the  os  naviculare). 
The  medial  surface,  turned  also  upward,  is  Jjrngli  and  possesses  in  front  and  below  an  oblique 
flat  groove  in  which  lies  the  tendon  of  ^tibialis  anterior  being  separated  from  the  bone 

by  the  bursa  subtendinea  m.  tibialis  aatorioris.  The  anterior  surface  is  covered  with  cartilage, 
bean-shaped  (for  the  os  metatarsaj^fp^he  lateral  surface  has  an  anterior,  small  articular 
surface  (for  the  os  metatarsa^e  rt)  <nidf  a  posterior  (for  the  os  cuneiforme  II). 

The  os  cuneiforin^secundum  is  the  smallest  with  the  base  of  the  wedge  directed 
dorsalward.  The  posMiol^Jlangular  surface,  covered  with  cartilage,  serves  for  the  attachment 
of  the  os  naviculare anterior  surface,  covered  with  cartilage,  for  the  os  metatarsale  II; 
on  the  medial  aud^J^ral  surfaces  are  small  articular  surfaces  for  the  neighboring  cuneiform  bones. 

The  mpjmueiforine  tertium  has  the  base  of  the  wedge  looking  dorsalward.  Its 
posteric*.  ^\tted  surface,  covered  with  cartilage,  is  attached  to  the  os  naviculare,  the  anterior 
to  til^t^Jktatarsale  III;  medianward  it  possesses  a  small,  anterior  articular  surface  for  the 
os4  me^rarsale  II  and  a  larger,  posterior  for  the  os  cuneiforme  II;  lateralward  it  supports  a 
$s\ll  articular  surface  for  the  os  cuboideum. 
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os 


For  the 

facies  articularis 
cuboidea 
calcanei 


For  the  os 
cuneiforme  III 


Tuberositas  ossis  cuboidei 


For  the  ossa  meta- 
tarsalia  IV  et  V 


For  the 


metatarsale  V  J 


For  the  os  metatarsale  IV 


Sulcus  m.  peronaei  [longi] 


Sulcus  m.  peronaei  [longi] 


195  and  196.  Right  cuboid  bone,  os  cuboideum. 

From  the  side.  From  in  front. 


SjNslrai 


The  OS  cuboideum  (cuboid  bone )  is  very  irregularly  cuboid;  slrape  and 
lies  in  front  of  the  calcaneus  and  on  the  lateral  side  of  the  tapiC^  It  is  longer 
medianward  than  lateral  ward. 

Its  posterior  surface,  covered  with  cartilage,  is  directed  jM^fcueralward,  is  quadran- 
gularly  rounded,  curved  so  as  to  be  saddle-shaped  facies  articularis  cuboidea 

calcanei) ;  its  distal  surface  supports  two  rounded  qu^rabgfflar  articular  surfaces  (for  the 
ossa  metatarsalia  IY  et  Y)  separated  by  a  slight  1^^  its  medial  surface  shows  a  small 
articular  surface  for  the  os  cuneiforme  III  usually  also  one  for  the  os  naviculare. 

The  upper  and  lateral  surface  is  rough.  Th^%wer  surface  presents  an  oblong  bulging,  the 
tuberositas  ossis  cuboidei ,  above  th^^^^r  Smooth  portion  of  which,  covered  lateralward 
with  cartilage,  (sulcus  m.  peronaejQ^hgi])  the  tendon  of  the  m.  peronaeus  longus  glides. 
In  front  ot  the  tuberosity  is  c^roAh  groove  extending  obliquely  medianward  and  forward. 


Snail 


Atlas. 
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197.  Metatarsal  bone  and 
phalanges  of  the  second 
toe  of  the  right  side,  os 

Tuberositas  metatarsale  II  et  phalanges  digiti 


' '  unguicularis 


SeCltndl,  from  tlie  plantar  aspect. 

(The  arrows  indicate  the  direction  of  the  canales 
nutricii.) 


Phalanx  III 


r  Basis 


The  five  ossa  metatarsalia  (metatarsal 


bones)  (see  also  Eigs.  198 — 203)  are  short  cylin- 


.  Trochlea 


drical  hones  in  which  can  he  distinguished  a  shaft 
or  corpus,  a  proximal  end,  basis,  and  a  distal 
end,  capitulum.  On  the  whole  they  are  curved 
so  as  to  he  somewhat  convex  dorsalward. 

The  corpus  is  triangularly  prismatic  so  that 
one  side  looks  dorsalward,  the  other  two  lateral- 
and  medianward;  the  latter  meet  in  the  border 
directed  plantarward.  A  foramen  nutricium 
situated  plantarward  corresponds  to  the  one  in 
the  hand  (see  p.  109). 

The  basis  is  somewhat  broadened,  supports 
on  its  proximal  side  an  articular  surface  for  con¬ 
nection  with  the  tarsus  and  from  the  second  to 
the  fifth  toe  also  small  articular  surfaces  at  the 
sides  for  the  neighboring  metatarsal  hones.  The 
basis  os  sis  metatarsalis  I  possesses  a  large  con¬ 
cave,  bean -shaped  artie*4<j\  surface  (for  the  os 

nn  Tim  form  a  Tf  hnf,  articular  SUl’faCeS  ; 


Capitulum  on  the  plantar  surfa^^Jtunt  nodule,  tuberositas 


ossis  metatarsalis^^)  projects  lateralward  (see 
Eig.  201).  Proj^J^g  from  the  side  of  the  basis 
ossis  metatan^EKv  backward  is  a  strong  pro¬ 
cess,  the  tffixbsitas  ossis  metatarsalis  V  (see 
Eigs.  19jgyfrflf  and  201). 


avpitulum  is  flattened  laterally,  pos- 
)herical  articular  surface,  covered  with 


.  caVtilajfe,  which  extends  further  upon  the  plantar 
Corpus  xthanupon  the  dorsal  surface.  At  the  sides  are 
^V^ugh  areas  for  the  articular  ligaments. 


The  four  spaces  between  the  ossa  metatar- 


carpi  (see  page  109). 

The  phalanges  digitorum  correspond  in 
number,  arrangement  and  form  as  well  as  in  the 
relations  of  their  foramina  nutricia  entirely  to 
those  of  the  hand  (see  p.  109),  except  that  they 
are  all  essentially  shorter. 

As  to  ossa  sesamoidea  (sesamoid  bones) 
(see  Eig.  201),  two  are  constantly  found  at  the 
metatarsophalangeal  joint  of  the  great  toe,  a  third 
less  constant,  at  the  interphalangeal  joint  of  the 
same  toe;  a  fourth  is  situated  in  the  tendon  of 
the  m.  peronaeus  longus  in  front  of  the  lateral 
angle  of  the  tuberositas  ossis  cuboidei  and  a  fifth 
sometimes  in  the  tendon  of  the  m.  tibialis  poste¬ 
rior  below  the  fibrocartilago  navicularis. 
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198.  Bones  of  the  right  foot,  ossa  pedis, 

from  the  lateral  aspect. 


Calcaneus  ^ 


Os  naviculare 

Os  cuneiforme  II 
Os  cuneiforme  I  i 


Processus  lateralis 
tuberis  calcanei 


peronaei  [longi] 


Tuberositas  oss.  cuboidei 


Os  cuboideum 


superior  trochleae 
Facies  malleolaris 
medialis 


Calcaneus 


199.  Banes' of  the  right  foot,  ossa  pedis, 

A?  from  the  medial  aspect. 


Facies  malleolaris  lateralis 


Sinus  tarsi 

Os  naviculare 

Os  cuneiforme  III 

Os  cuneiforme  II 
Os  cuneiforme  I 


Ossa  sesamoidea 


Processus  medialis  tuberis  calcanei 


Talus 


_ _ _ 


152 


Joint  of  the  Jaw. 


Tuberculum  articulare 


Arcus  zygomaticus 


Discus  articularis 
Fossa  mandibularis 


204.  Jaw  joint  of  right  side 

from  without 


,  articulai 


& 


tio  mandibularis, 


(The  arcus  zygomaticus  and  the  processus  condyloideu^i^iTflibulae  have  been  partially  removed ; 
the  parts  have  been  soimewhat  ^eparaJ^  from  one  another.) 

By  means  of  the  articulatio  mandibularis  ; joint  of  the  jaio)  (0.  T.  temporo-maxil- 
lary  articulation)  (see  also  Figs.  205 — 207)  iffl^fcwer  jaw  is  movahly  connected  with  the  rest 
of  the  skull.  The  capitulum  of  the  processm^ondyloideus  mandihulae  on  each  side  rests  on 
the  posterior  slope  of  the  tuberculuml^^iculare  in  the  fossa  mandibularis  ossis  temporalis. 
mi  i -----  J  1  '  ^^jossa  mandibularis  not  quite  as  far  as  the  fissura  petro- 

wt  covered  by  coimective  tissue  and  only  in  its  most 
nge ;  in  front  it  goes  over  upon  the  tuberculum  articulare 
and  does  not  end  until  its  anterior  slope  is  reached.  Between 


The  facies  articularis  extends  into 
tympanica  where  it  is  for  tb 
anterior  portion  covered  witli 
which  is  covered  with  au’tia 


the  processus  condyloiteusjpn  the  one  side  and  the  fossa  mandibularis  and  tuberculum  articu¬ 
lare  on  the  other  is  inshrod  a  connective  tissue  disc,  discus  articularis  (0.  T.  interarticular 
fibrocartilage) ,  tdiWOis  thinner  in  the  middle,  thicker  in  front  and  behind  and  about  of  the 
shape  of  a  bicJTTmSe  transversely  placed  plate.  The  capsula  articularis  (0.  T.  capsular  liga¬ 
ment)  is^lqdSlAwm  is  stretched  from'  the  circumference  of  the  facies  articularis  of  the  fossa 
m an d ihVcbj^and  of  the  tuberculum  articulare  to  the  upper  margin  of  the  discus  articularis, 
as  ^^^n’oni  the  lower  border  of  the  latter  to  the  collum  (neck)  of  the  processus  condyloi- 
dei^  mandihulae.  In  this  way  two  joint  cavities,  completely  separated  from  one  another,  are 
id,  an  upper  and  a  lower,  which  are  separated  from  one  another  by  the  articular  disc. 


dei^  i 


Ramus  mandibulae 


Processus  mastoideus 


Capsula 
articularis 
Meatus  acusticus 
externus  . 


j 


Joint  of  tlie  Jaw. 
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■> 


205.  Jaw  joint  of  righ0side,  ariiculatio  mandibu laris, 


Ligamentum 

temporomandibulare 


Ligamentum  stylomandibulare 


Joint  of  the  Jaw. 
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207.  Jaw  joint  of  right  side,  articulatio  mandibu laris, 


from  without;  somewMit  schematic. 


& 


The  position  of  the  lower  jaw  when  thdtnWith  is  shut  is  indicated  in  black;  when  the 

mo*$KAfcAviae  open  in  red. 

When  the  mouth  is  /ose^fne  capitulum  of  the  processus  condyloideus  is  in  contact 
with  the  posterior  slope  o^th^uberculum  articulare  and  the  anterior  portion  of  the  fossa 
mandibularis ;  when  th^routh  is  wide  open  it  stands  somewhat  in  front  of  the  deepest 
point  of  the  ti^bq/ft^m  articulare;  in  both  cases,  however,  the  capitulum  is  separated 
from  the  the  temporal  bone  mentioned  by  the  discus  articularis. 
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Corpus  vertebrae 


Fibrocartilago  iutervertebralis 


208,  Intervertebral  disc,  fibrocartilago  intervertebra /is, 

with  the  adjacent  vertebral  bodies,  from  in  front. 

The  ligamenta  columnae  vertebralis  (spinal  ligaments)  consist  of  the 
fibrocartilagines  ini ervertebr ales  between  every  two  vertebral  bodieV  of  the  capsulae 
articulares ,  which  unite  the  processus  articulares  inferiores  o^^cnyertebra  with  the 
processus  articulares  superiores  of  the  next  vertebra  below,  a^Xof  ligaments  which  are 
stretched  out  between  the  arches  and  between  the  processp^voie  same  name  of  every 
two  adjacent  vertebrae,  namely:  ligamenta  /lava,  ligplSita  intertransversaria,  liga¬ 
menta  ini  er  spin  alia ;  besides  the  latter  there  are  number  of  ligaments  present 

which  extend  over  the  whole  spinal  collum  af^Ubast  over  the  largest  part  of  the 
same:  ligamentum  supraspinale,  liga?iieniui\l$gitudinale  anterius  and  ligamentum 
longitudinale  posterius.  K 

The  fibrocartilagines  inter^^tebrales  (intervertebral  discs)  (see  also 
Figs.  209 — 210)  are  flat  fibrocartij^^ious  discs  which  lie  between  the  adjacent  surfaces 
of  every  two  successive  vertebra^Jtjo  these  surfaces  they  are  very  firmly  attached  by 
a  thin  layer  of  hyaline  ca^r%e.  ^iiey  have  the  shape  of  the  adjacent  vertebral  body 
but  are  somewhat  larger  j^^ht  at  the  edges  they  project  somewhat  over  this. 

In  the  cervic^^nxWaimbar  part  of  the  vertebral  column  (see  Fig.  210)  they  are 
somewhat  higher  in  rfonf  than  behind.  The  total  number  of  intervertebral  discs  present 
down  to  the  is  23;  the  uppermost  is  situated  between  the  second  and  third 

cervical  vertqtfr!j^  the  lowermost  between  the  fifth  lumbar  vertebra  and  the  sacrum 
(see  als# 162). 

^Q^fcne  five  lower  cervical  vertebrae  there  is  usually,  on  each  side,  between  the  bent 
up*  lawal  part  of  the  upper  surface  of  each  vertebral  body  and  the  adjoining  portion 
^^S&e  intervertebral  discs,  a  small  joint  cavity  with  a  capsula  articularis  (see  Fig.  215). 


Joints  of  the  Spine. 
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sf 


v  intervertebralis, 

Jon  3  :  2. 

insists  of  a  .firmer  external  portion, 
Iposus . 


fibres  which  are  arranged  like  the 
bundles  cross  one  another  in  net? 


209,  Intervertebral  disc ,  fibrocaft 

cut  through  horizontally. 

Each  fibrocartilago  intervertehrali^co 

annulus  fibrosus,  and  a  softer  centre,  nucleus  jml 

The  annulus  fibrosus  is  compn^CJof  concentric  layers  of  connective  tissue 

®f  an  onion;  inside  each  layer  the  fibre 
:e  fashion  (see  Fig.  208);  in  the  depth  the 
connective  tissue  layers  are  h*  *s©rt  fly  separated  from  one  another  and  alternate  with 
layers  of  very  soft  fibrocartifcgej 

The  nucleus  puJ|).OSUS  consists  essentially  of  a  very  soft  mass  of  fibrocartilage 
with  irregular  conned^^nssue  bands  and  contains  the  remains  of  the  embryonic 
chorda  dorsalis ;  it/SN-Jeparated  but  not  sharply  from  its  surroundings  and  lies  nearer 
the  posterior  ^ta^™erence  of  the  intervertebral  disc  (see  Fig.  210).  In  the  uninjured 
spinal  column  ik  constituents  are  under  high  pressure  so  that  on  cutting  through  the 
disc  theysi\oject  markedly. 
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Foramen  intervertebrale 


Ligamentum  longituclinale  posterius 


Ligamentum  flavum 


Nucleus  pulpo 


Ligamentum 

/'supraspinale 


Fibrocartilago _ 

intervertebralis 

Ligamentum 
longituclinale — 
anterius 

Corpus  _ 

vertebrae 


Ligfcmentum  supraspinale 


210.  Median  section  of  a  pipce  of  the  lumbar 

Spinal  Column,  right  half  of  viewed  from  the  left. 

A  median  tebralis  permits  the  excentric  position 


of  the  nucleus  pulposus  to  he  especially  cB^inctly  recognized  and  besides  shows  that  the 
connective  tissue  layers  which  compose  th^^nulus  fihrosus  are  bent  so  as  to  he  somewhat 
convex  forward;  beh  and,  they  are  much  stronger  and  are  sharply  bent 

backward;  in  the  mi  direction  of  curvature  can  be  variable. 


The  capsulae  articulatf|^?^jFig.  220)  are  stretched  out  between  the  borders  of  each 


The  capsulae  artici^laj 

adjacent  pair  of  processus 


pair  of  processus  a^^Wrcs.  They  are  looser  on  the  cervical  than  on  the  thoracic 


and  lumbar  vertebrae. 


The  ligaiuenm  iijterspinalia  are  flat  bands  of  tissue  which  extend  between  the  borders 


of  each  adjacent  pair  ofprocessus  spinosi.  They  are  most  strongly  developed  on  the  lumbar 
vertebrae,  "  he  cervical  vertebrae.  In  general  the  fibres  are  directed  from  above 


downward 


IflfOfc&ameiita  intertransversaria  (see  Figs.  223  and  224)  are  rounded,  thinner  bands 
whi^^^between  the  borders  of  every  adjacent  pair  of  processus  transversi.  They  are  strongest 
in  thXlumbar  and  thoracic  spine,  feebler,  sometimes  doubled  on  the  cervical  vertebrae;  they 
be  entirely  absent  from  the  latter.  The  fibres  are  directed  from  above  downward. 


Joints  of  the  Spine. 
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Joints  of  the  Spine. 


Ligamentum  longitudinale  anterius 

l 


212.  Spinal  column  h  ligaments,  from  in  front. 


Corpus  vertebrae 


Fibrocartilago 

intervertebralis 


Processus  articularis  superior.. 
Processus  transversus 


Fovea  costalis  transversalis  — 


Lig.  costotransversarium 
anterius 

Lig.  capituli  costae  radiatum  -  _ 


The  ligamentum  longjt^juale  anterius  descends  on  the  anterior  and 
lateral  surfaces  of  the  bodies  vertebrae.  It  begins  as  a  narrow  tough  band  at 

fru;  ossis 


the  tuberculum  pharyngeu 
the  tuberculum  ante] 
and  thence  to  all  o: 


occipitalis  (see  Figs.  215  and  221),  is  fastened  to 


Intis,  then  goes  to  the  anterior  surface  of  the  epistropheus 
’  bodies  of  the  vertebrae  as  far  as  the  upper  part  of  the  facies 
pelvina  ossis  ^i^JJvhere  it  becomes  lost  in  the  periosteum.  From  the  epistropheus  on, 
it  becomes  j^^broader  as  it  passes  downward,  is  intimately  connected  with  the  vertebral 
bodie^AqSthe  fibrocartilagines  intervertebrales  and  is  divisible  more  or  less  distinctly 
into  stripes,  a  broader  one  in  the  middle  and  a  narrower  one  on  each  side.  On 
iksALumbar  spine  there  arise  from  it  the  (tendinous)  crura  of  the  pars  lumbalis  dia- 
>pftragmatis  (lumbar  portion  of  the  diaphragm). 
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Fibrocartilago  inter vertebralis 


Radix  arcus  vertebrae 


Ligamentum  longitudinale  posterius 


213.  Vertebral  bodies  with  ligaments. 


s  \ 


from  behind. 

(The  vertebral  arches  have  been  sawed  off  at  ij^Qbots.) 

The  ligamentum  longitudinale  posterius  (O./FVWrior  common  ligament)  (see 
also  Figs.  220  and  221)  runs  on  the  posterior  surface ^of  \^/ertebral  bodies  down  inside  the 
canalis  vertebralis.  It  begins  as  an  extraordinarily  broad  layer  upon  the  clivus  and  is 

united  as  far  as  the  third  cervical  vertebra  with  membrana  tectoria,  behind  which  it 

descends,  and  with  the  dura  mater.  From  the  mWI  cervical  vertebra  on  it  becomes  narrower 
and  stronger  behind  each  vertebral  body  each  fibrocartilago  intervertebralis  broader, 

and  is  at  the  same  tune  especially  ikn^Jcofmected  with  the  latter.  It  ends  in  the  upper 
part  of  the  canalis  sacralis.  In  it/:n|t^h<'  made  out  deeper  hands ,  lying  near  the  vertebral 
bodies,  which  are  short  and  con^tVt^l  vertebrae  which  are  close  to  one  another,  and  super¬ 
ficial,  long  hands  which  extenS^^r  long  distances;  it  is  the  latter  alone  which  form  the 
uppermost  part  of  the  hg^in^L  behind  the  membrana  tectoria  (see  p.  168). 

The  ligaiiieiituiu*^pTaspiriale  (0.  T.  supraspinous  ligament)  (see  Fig.  210)  is  a 
powerful,  narrow  li ganAi^f  It  extends  downward  behind  the  tips  of  the  spinous  processes, 
becomes  narrow^JJ^ecn  the  same  and  fuses  there  with  the  ligamenta  interspinalia.  At  the 
tips  of  the  prS^^s  spinosi  it  is  separated  from  the  hone  by  a  thin  layer  of  fibrocartilage. 
The  ligamentum  shpraspinale  begins  at  the  processus  spinosus  of  the  seventh  cervical  vertebra 

where  i^/S^muected  with  the  ligamentum  nuchae,  and  ends  below  at  the  crista  sacralis  media, 
a  l^tJ&  1  z  ,  Atlas. 
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Processus  transversus  vertebrae 
coccygeae  I 


---  Lig.  sacrococcygeum  laterale 
Lig.  sacrococcygeum  posterius 
superficial  e 

Lig.  sacrococcygeum  posterius 
profundum 


- .  Apex  ossis  sacri 


214. 


swuipjj^sis  sacrococcygea)  is 
JQ^sent  also  between  the  first, 
can  also  be  bonv  here  as  is 


Ligaments  between  the  sacrum  and  the 

COCCyX,  from  behind. 

The  connection  between  the  sacrum  and  the  coccyx  (sj  A  ■sis 
mediated  by  a  thin  fibrous  disc ;  similar  fibrous  discs  a] 
second  and  third  coccygeal  vertebrae;  the  connection, 
the  rule  between  the  third,  fourth  and  fifth  coccygeal  v^pae. 

A  number  of  ligaments  also  are  present  whidrVyTo  be  considered  as  modifications  of 
those  of  the  other  vertebrae. 

The  ligamentum  sacrococcygeum  anterms  (J=ng.  longitudinale  anterius)  (see  Figs.  243 
and  670)  consists  of  two  thin  fibrous  baiCs  wSfch  extend  on  the  anterior  surface  from  the 
tip  of  the  sacrum  to  the  coccygeal  verteltffll^erossing  over  one  another  in  part;  below  it  is 
attached  to  the  an.  levator  ani  (see  mme  mi). 

The  ligamentum  sacrococcwfrfrA  laterale  (=  lig.  intertransversarium)  runs  on  each 
side  from  the  lower  end  of  the  c^^sacralis  lateralis  to  the  processus  transversus  of  the  first 
coccygeal  vertebra,  bounds\x^JalSf  the  notch  situated  lateral  from  the  apex  of  the  sacrum 
and  so  helps  to  form  a  fijmAiramen  sac-rale. 

The  ligamentiwh  sgwococcygeum  posterius  profundum  (=  lig.  longitudinale  posterius), 
lies  as  a  thin  plate  Cnmldiately  upon  the  posterior  surface  of  the  combined  bodies  of  the  sacral 
and  coccygeal  vertebrae  and  is  connected  in  part  with  the  following  ligament. 

The  ligewtfflkum  sacrococcygeum  posterius  superficiale  consists  of  several  fibre-bands 
which  extemrtbrthe  one  hand  from  the  lower  end  of  the  crista  sacralis  media  downward  to 
the  p o#te^oi^su rfa ce  of  the  coccyx  and  at  the  same  time  close  the  hiatus  sacralis  more  or  less 
C'onvp^l^^  on  the  other  hand ,  the  fibre-bands  extend  between  the  cornua  sacralia  and  the 
corm^toccygea.  Narrow  spaces  between  the  single  hands  serve  for  the  passage  of  the  n. 
surahs  V  and  the  n.  coccygeus.  The  ligament  corresponds  partly  to  the  ligamenta  flava, 
;ly  to  the  capsulae  articulares. 
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Tuberculum  pharyngeum 


Membrana  atlantooccipitalis  anteriorN 


Pars  basilaris  ossis  occipitalis 


Canalis  hypoglossi 


Capsula  articularis 


Capsula  articularis 


Joint  cavity  between  corpus 
vertebrae  and  fibrocartilago  - 
intervertebralis  (see  p.  156) 


Fibrocartilago  intervertebralis 


_  _  Articulatio  atlantooccipitalis 


_  Processus  transversus 
atlantis 


Processus  transversus 
epistrophei 


Processus  transversus 
vertebrae  cervicalis  III 


Ligamentum  longitudinale  anteriu^^^  J 

& 


215.  Occipital  bone  and  first  cervical 

vertebrae  with  ligame  in  front. 

(The  joints  have  been  parMall^ijIned.) 


The  articulatio  atlantooccipitalis  (qfyrpital  joint ;  0.  T.  articulation  of  the 
atlas  with  the  occipital  bone)  (see  also  Fi^^jj.6  and  219)  is  formed  so  that  the  con- 
dyli  occipitales  move  in  the  foveae  arthm^M  superiores  atlantis.  Between  the  borders 
of  these  cartilaginous  joint  surface^^j^ftretched  the  loose  capsulae  articular es  (0.  T. 
capsular  ligaments).  The  intespu^  between  the  arches  of  the  atlas  and  the  occipital 
bone  are  filled  up  by  the  nimjjjanae  atlantooccipitales. 

The  meinbran^SjJantooccipitalis  anterior  (0.  T.  anterior  occipitoatlantal 
ligaments)  extends  aS^ynat,  tough  band  between  the  pars  basilaris  ossis  occipitalis  and 
the  arcus  antei^\0^niis ;  its  fibres  run  essentially  vertically.  In  the  middle  it  is  fused 
with  the  uppS^hsst  part  of  the  ligamentum  longitudinale  anterius,  at  the  borders  with 
the  capsu^^A  articulares. 

ro 


'Q 


li* 
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Joints  of  the  Spine. 


Os  occipitale 


Membrana  atlantooccipitalis  f 
posterior  S 


A.  vertebralis  / 
Capsula  articularis 


Processus 

- "  trans  versus  atlantis 


Processus  traiisversus 
epistrophei  , 


216.  Occipital  bone,  first  an 
vertebrae  with  ligam 


second  cervical 


from  behind. 


The  membrana  atlantooccipitalk^posterior  (0.  T.  posterior  occipito- 
atlantal  ligament)  (see  also  Fig.  221)  from  the  posterior  circumference  of  the 

foramen  occipitale  magnum  to  the  a»eps  posterior  atlantis.  Its  middle,  vertically  running 
part  is  extraordinarily  thin  and  fjra&iused  with  the  dura  mater.  Its  lateral  part  con¬ 
sists  of  stronger  fibrous  bajriteji^tef^xtend  obliquely  lateralward  and  are  fastened  there 
to  a  fibrous  arch  which  l/i?lros  over  the  sulcus  a.  vertebralis  and '  transforms  it  into 
a  canal,  through  whi  ss  the  a.  and  v.  vertebralis  and  the  n.  suboccipitalis. 


'O 


A 


O 
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Tuberculum  posterius  atlantis 


Ligamentum  transversum  atlantis 

Capsulae  articulares t' 

Dens  epistrophei  ' 


Tuberculum  anterius  atlantis 


217.  Atlas  and  epistropheus,  with  lig^p&nts, 

from  above. 

The  articulatio  atlantoepistrophica  (joint  for^Hft^bn  of  head,  0.  T.  arti¬ 
culation  of  the  atlas  with  the  axis)  (see  also  Figs.  218^$©*)  is  formed  in  that  the 

is^aKculc 


facies  articulares  inferiores  atlantis  move  upon  the  f^^jaSculares  superiores  epistrophei 
and  that,  at  the  same  time,  the  dens  epistrophS^urns  with  its  two  facies  articulares, 
like  an  axle  in  its  axle-box,  in  the  cylindrical  ^j^ce  which  is  bounded  in  front  by  the 
arcus  anterior  atlantis,  behind  by  the  p^^frl  ligamentum  transversum  atlantis.  All 
the  joint  surfaces  mentioned,  though  j&ij^yseparated  from  one  another,  belong  therefore 
to  one  and  the  same  joint.  Bet^^I^ne  border  of  each  inferior  joint -surface  of  the 
atlas  and  the  upper  joint-siufftcl^  the  epistropheus  are  stretched  loose  capsulae  arti¬ 
culares  (0.  T.  capsular  Wgsc. 
border  of  the  fovea  & 


;s);  there  is  also  a  similar  joint-capsule  between  the 
atlantis  and  the  facies  articularis  anterior  epistrophei ,  as 
well  as  between  tha  ci^umference  of  the  facies  articularis  posterior  epistrophei  and  the 
anterior  surfz^J^fche  ligamentum  transversum  atlantis. 


166 


Joints  of  tlie  Spine. 


Capsula  articularis 


Articulatio 

atlantooccipitalis 


layer  of  the 
membrana  tectoria 


Pars  basilaris  ossis  occipitalis 

Canalis  hypoglossi 
Ligamentum  alare 


Ligamentum  cruciatum  atlantis 


Ligamentum  transversum  atlantis 


218.  Occipital  bone,  first  and  second  cervical 
vertebrae  with  ligaments,  from- behind. 


ttl\  foramen  occipitale  magnum 
uost  of  the  membrana  tectoria 
Irtly  opened.) 

atio  atlantoepisti’ophica,  the 


(The  part  of  the  occipital  hone  situated  behind  the  middle 
and  the  arches  of  the  cervical  vertebrae  have  been  remo. 

has  been  removed.  The  joint  slits 

Among  the  essential  constituents  of  the 
ligamentum  transversum  atlantis  (0.  T.  faie  nfmsverse  ligament)  may  first  be  men¬ 
tioned.  This  tough,  flat  ligament  (see  igs.  217  and  221)  goes  behind  the  dens 

epistrophei,  has  a  broad  origin  froi^^e  medial  surface  of  one  massa  lateralis  atlantis 
and  is  similarly  fastened  on  the  side ;  it  is  curved  so  as  to  be  convex  behind  and 

contains  in  the  middle  fibil^Me^inous  deposits.  On  its  anterior  surface  it  is  separated 
by  a  small  joint  cavity*  f^n^jthe  odontoid  process;  on  its  posterior  surface  it  is  united 
loosely  with  the  memi^ajm  tectoria.  From  the  middle  of  its  upper  margin  a  thinner 
bundle  of  fibres  %  vertically  upward  to  the  anterior  circumference  of  the  foramen 
occipitale  maguunr  and  from  the  inferior  margin  one  runs  downward  to  the  posterior 
surface  i^fcgfoody  of  the  second  cervical  vertebra.  These  fibre  -  bands  together  with 
the  li^^^htum  transversum  atlantis  make  up  the  ligamentum  cruciatum  atlantis 
cruciform  ligament). 
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167 


Pars  basilaris  ossis  occipitalis 


Capsulae 

articulares 


Processus  transversus 
atlantis 


,  Ligamentum  apicis  dentis 
- '  Canalis  hypoglossi 


Ligamentum  alare 


Corpus  epistrophei 


219.  Occipital  bone,  first  and  second^ cpr 
vertebrae  with  ligaments,  fmjav^ind 

(The  part  of  the  occipital  bone  situated  behind  the  middle  o4 
and  the  arches  of  the  cervical  vertebrae  have  been  removed*  ^ 


vical 


•amen  occipitale  magnum 
nembrana  tectoria  and  the 

ligamentum  cruciatum  atlantis  have  been  completely  remop^d^jjtie  right  joint  slits  are  opened.) 

The  articulatio  atl ant 0 epistr oplii caLs  lengthened  by  the  lig amenta  alaria 
(0.  T.  odontoid  or  check  ligaments)  (see  also  ©  218).  These  consist  on  each  side 
of  a  strong,  flat-rounded  fibre  bundle  whi^^xtends  from  the  lateral  surface  of  the  dens 
epistrophei  obliquely  upward  and  late^^rd  to  the  medial  surface  of  the  condylus 
occipitalis  where  it  is  attached.  •A^CA’e  situated  therefore,  in  front  of  the  ligamentum 
cruciatum  atlantis.  ^ 

Also  in  front  of  A^jJhumentum  cruciatum  atlantis,  in  front  of  its  upper  vertical 
limb,  a  thin  rounded^  ligamentum  apicis  dentis ,  (0.  T.  ligamentum  suspensorium) 
extends  in  the  med  ane  from  the  tip  of  the  odontoid  process  to  the  anterior  circum¬ 
ference  of  th^f&n^n  occipitale  magnum  (see  also  Fig.  221).  It  is  mechanically  in¬ 
significant  nly  important  because  it  arises  from  the  uppermost  paid  of  the  embryonic 
chorda  xLoisalis. 
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„  Pars  basilaris  ossis  occipitalis 


Capsulae  articulares 


Canalis  hypoglossi 

„  Membrana  tectoria 


Processus  trans- 
versus  atlantis 


Epistropheus 


Ligameutum  longitudinale  posterius 


220.  Occipital  bone  and  first  three  cervical 
vertebrae  with  ligaments. 


(The  part  of  the  occipital  bone  situated  behind  the  middle 
and  the  arches  of  the  cervical  vertebrae  have  been  removed 
of  the  ligamentum  longitudinale  posterius  has  also  been  ren 


ramen  occipitale  magnum 
►most  superficial,  thin  layer 
he  right  joint  slits  are  opened.) 


The  articulatio  atlantoepistroplii^a^Jovered  behind  by  the  menibrana 
tectoria  (0.  T.  occipito-axial  ligament)  (ae  X&Fig.  221).  This  lies  as  a  broad, 
quadrangular  fibrous  plate  behind  the  ligajffSfcum  cruciatum  atlantis,  is  loosely  connected 
with  it  and  is  separated  from  the  diu^  mater  of  the  canalis  vertebralis  by  a  very  thin 
fibrous  layer  which  is  considered  q^J^ontinuation  of  the  superficial  long  bands  of  the 
ligamentum  longitudinale  wmle  the  membrana  tectoria  itself  is  looked  upon  as 

the  especially  strongly  devoft^^ uppermost  part  of  the  deep,  short-fibred  layer  of  the 
ligamentum  longitudin  o  osterius  (see  p.  161).  The  membrana  tectoria  arises  from 
the  posterior  surfa^of  the  clivus  as  well  as  from  the  anterior  and  lateral  circumference 
of  the  foramen ^i^pTmle  magnum  where  it  is  broadest;  its  fibres  converge  downward 
and  become^^ned  in  several  strands  to  the  posterior  surface  of  the  body  of  the  epi- 
stroph^N^hort  bands  of  fibres  between  the  atlas  and  the  epistropheus  are  attached 
in  thfe  de^th,  lateralward,  to  the  membrana  tectoria  (see  Fig.  218). 


Joints  of  the  Spine. 


1G9 


Epistropheus  ... 


Fibrocartilago  inter- _ 
vertebralis 


Corpus  vertebrae 
cervicalis  III 


Arcus  epistrophei 


Ligainentum  flavum 


•  i 

Ligainentum  longitudinale  posf^iil 


221.  Median  section  through  the  occipital  bone 


Ligamentum  longitudinale  posterius 
//  (superficial  layer.  See  page  168) 

Canalis  hypoglossi 

Os  occipitale 


Membrana  tectoria 

Ligamentum  cruciatum 
atlantis 

Ligamentum  apicis  dentis - 


Arcus  anterior  atlantis _ 

Dens  epistrophei - 

Cavurn  articulare - 

Ligamentum  transversum _ 

atlantis 

Ligamentum  longitudinale 
anterius 


Membrana  atlantooccipitalis 
posterior 
A.  vertebralis 


_ Arcus  posterior  atlantis 


N.  suboccipitalis 
Foramen  intervertebrale 


and  first  three  cervical J0rtebrae  with  ligaments 

right  half  ot  section,  viewe^&^n  the  left,  somewhat  schematic; 

^Mimcation :  4:3. 

Cj 

(The  ligamentous  n/ssetN-mve  been  partially  separated  from  one  another.) 


Enumerated  froa^J^pre  backward  the  ligaments  of  the  articulatio  atlanto- 
occipitalis  and  th^rticulatio  atlantoepistrophica  lie  behind  one  another  as 
follows,  ligam^J^Tongitudinale  anterius  with  the  membrana  atlantooccipitalis  anterior, 
ligamentum  Mentis,  ligamentum  cruciatum  atlantis,  membrana  tectoria,  ligamentum 

longitudinale  posterius  (superficial  layer),  membrana  atlantooccipitalis  posterior. 
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Joints  of  tlie  Thorax. 


Ligamentum  capituli  costae  interarticulare 


Fibrocartilago 

intervcrtebralis 


Corpus 
vertebrae  X 


222.  Tenth  and  eleventh  ribs  and  corresponding 


vertebral  bodies  with  their  lig£  >nts. 


viewed  from  the  right. 

(The  most  anterior  layer  has  been  sawed  off  from  the  heads  of  tl^^bs ;  the  parts  have  been 
somewhat  separated  from  one  another.  The  ligamentum  longituMmK  anterius  has  been  removed.) 

The  articulationes  costovertebral  es  (yrGcmthtioiis  of  the  ribs  with  the 
vertebrae)  (see  Fig.  225)  are  the  moveable  connedjftfiVbetween  the  ribs  and  the  thoracic 
vertebrae.  Each  rib  is  articulated  at  two  popts :  capitulum  costae  moves  in  the 

foveae  costales  of  the  bodies  of  the  verteb tie  {Articulationes  capitulorum)  and  at  the 
same  time  the  tuberculum  costae  rotate/^vS  the  fovea  costalis  transversalis  ( articula¬ 
tiones  costotransversariae).  Both  i^etnSr  form  mechanically  one  joint. 

In  the  articulationes  ramwtlorum  (articulations  between  the  heads  of 
the  ribs  and  the  vertebra q)  Figs.  212,  223  and  225)  each  capitulum  costae 

lies  with  its  facies  articula^^^rhe  corresponding  foveae  costales  of  the  vertebral  bodies, 
so  that,  for  example yfee^^itulum  of  the  sixth  rib  rests  in  the  fovea  costalis  inferior 
of  the  fifth  thoracic  i^rtj^ra,  in  the  fovea  costalis  superior  of  the  sixth  thoracic  vertebra 
and  in  a  depre^si^Jn  the  intervertebral  disc  lying  between  the  two.  On  the  second 

to  the  tenth  ligamentum  capituli  costae  interarticulare  (0.  T.  interarticular 

ligament^  from  each  crista  capituli  to  the  fibrocartilago  intervertebralis ,  and 

usualb^^^fetes  two  special  joint  cavities,  with  their  capsulae  articular es  from  one 
anotheS^The  eleventh  and  twelfth  ribs  unite  each  with  one  vertebral  body  only  and 


possess  always  only  one  capsula  articularis  each. 
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Processus  articularis  superior 
Fovea  costalis  superior 


Fovea  costalis  transversalis 


Ligamentum  costotransversarium  _ 
anterius 

Ligamentum  intertransversarium 
Costa 


Ligamentum  capituli 
costae  radiatum 

Fibrocartilago 

intervertebralis 


Ligamentum  longitudinale 
anterius 


223.  Ribs  and  corresponding  vertebrae, 

with  ligament^  ^piewed  from  the  right. 


(The  lateral  portion  of  the  lio^m^^nf/ongitudinale  anterius  has  been  removed.) 

On  the  anterior  surface ^^hch  of  the  articulationes  capitulorum ,  the 
broad  flat  ligamentum  cap^uti^dstae  radiatum  (0.  T.  anterior  costovertebral  or  stellate 

ligament)  (see  also  Figs,  ill  2  and  225)  extends  from  the  head  of  the  rib  to  the  lateral 

♦ 

surfaces  of  the  coripAqpmng  vertebral  bodies  and  fibrocartilago  intervertebralis;  the 
fibres  diverge  jnrfBl^Nurd  and  are  partly  covered  over  by  the  lateral  portions  of  the 
ligamentum^  finale  anterius. 
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Joints  of  the  Thorax. 


Processus  articularis  superior 

I 


224.  Ribs  and  corresp  ofncjtfn  g  vertebrae  with 

ligaments,  viewed  from  and  somewhat  from  the  right. 

The  articulationes  costofereiiiSYersariae  (see  also  Figs.  212,  222,  223, 
225)  are  formed  on  the  first  to  /tmjrenth  rib  by  the  apposition  of  each  facies  articu¬ 
laris  tuberculi  costae  to  tha  ^|?u^ostalis  transversalis  of  the  vertebra  pertaining  to 
the  rib,  so  that  for  exampJiNJhp  tubercle  of  the  sixth  rib  is  connected  with  the  trans¬ 
verse  process  of  the  ^Stxftc^horacic  vertebra.  The  margins  of  the  cartilaginous  joint 
surfaces  are  connected \^Jcapsulae  articulares.  Extending  as  a  strengthening  ligament 
from  the  under  <su£^e  of  the  next  transverse  process  above  is  the  strong,  quadrangular 
lig amentum  qfRwto'ansversarium  anterius ,  which  passes  obliquely  downward  and 
median  wai’d^E^tne  crista  colli;  behind  this  the  feebler,  triangular  lig  amentum  costo- 
transyPt&qnum  posterius  runs  from  the  root  of  the  processus  spinosus  and  from  the 
root*  o^Sjile  processus  transversus  of  the  next  vertebra  above  obliquely  lateral  ward  and 
ard  to  the  posterior  surface  of  the  collum  costae  and  to  the  region  above  the 
Tculum  costae. ' 


Ligamentum  tuberculi  costae  -  - 


Ligamentum  costotrans-  _  - 
versarium  posterius 

Ligamentum  inter-  _ 
transversarium 


Processus  transversus 


_  -  -  Ligamentum  costotransversarium  anterius 


Processus  spinosus  - 
(apex  removed) 


Costa 


Joints  of  the  Thorax. 
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Ligamentum  colli  costae 

Ligamentum  tuberculi  costae 


Ligamentum  longitudinale  anterius 
l 

Corpus  vertebrae 


Tuberc  ulum  costae 


'.Ligamentum  capituli  costae 
radiatum 


225.  Ribs  and  corresponding  vertebra  with 
ligaments,  from  above. 

Ci 

(The  body  of  the  upper  of  the  two  vertebrae  connected  with  the  ribdfi^feeen  sawed  through 
transversely.  On  the  right  side  the  joint  slits  have  opened.) 


The  following  strengthening  ligaments  of  the 
sariae  have  yet  to  be  considered:  —  the  ligament\ 
as  a  quadrangular  ligament  behind  the  joint  fro$^ 


nones  costotransver- 

tyculi  costae ,  which  extends 
tip  ot  the  processus  transversus 
to  the  posterior  surface  of  the  tuberculum  cost^e^(see  also  Fig.  224),  as  well  as  the 
ligamentum,  colli  costae.  The  latter  is  ^^jrt,  broad,  and  stretched  out  horizontally 
between  the  posterior  surface  of  the  costae  and  the  anterior  surface  of  the  pro¬ 


cessus  transversus  of  the  correspdH^j^ertebra.  The  fibres  run  obliquely  bakward  and 
medianward  from  the  rib.  Tto»liC^ent  fills  the  space  between  the  anterior  surface  of  the 
processus  transversus  and  th^plterior  surface  of  the  collum  costae,  the  foramen  costo- 
transversarium,  almd^Cj^ipletely  except  for  chinks  in  the  anterior  and  posterior  part. 

On  the  elevmj^^and  twelfth  rib  the  tuberculum  costae  does  not  touch  the  pro¬ 
cessus  trans^sn^ ot  the  vertebrae,  and  the  joint  cavity  of  the  articulatio  costotrans- 
versaria  is  aQtorfc  as  is  also  the  capsula  articularis ;  corresponding  to  this  the  two 
ligament^Af  this  joint  are  somewhat  modified. 

nr> 


'Q 
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The  anterior  extremities  of  the  seven  upper  costal  cartilages  are  attached  directly 
to  the  incisurae  costales  of  the  sternum,  articulationes  sterno  costales  (articu¬ 
lations  of  the  cartilages  of  the  ribs  with  the  sternum);  the  cartilage  of  the  first 
rib  fuses  usually  directly  with  the  sternum,  while  for  the  cartilages  of  the  second  to 
the  seventh  rib  there  are  usually  present  slit- shaped  joint  cavities  and  capsulae  articu- 
lares.  A  ligamentum  sternocostale  inter  articular  e  (0.  T.  interarticular  chondrosternal 
ligament),  which  extends  from  the  medial  end  of  the  second  costal  cartilage  to  the  car¬ 
tilaginous  (or  bony)  junction  of  the  manubrium  with  the  corpus  sterni,  makes  constantly 
two  separate  joint  cavities  for  this  joint.  In  the  other  joints  there  are  often  similar 
fibrous  strands,  which,  however,  lead  usually  only  to  incomplete  division  of  the  joint 
cavities.  The  joint  capsules  are  strengthened  on  the  anterior  surface  by  strong,  on  the 
posterior  by  weak ,  lig amenta  sternocostalia  radiata  (0.  T.  anterior  and  posterior 

chondrosternal  ligaments),  which  extend  from  the  ends  of  the  costal  cartilages,  diverging 

to  the  sternum;  the  anterior  of  these  interweave  with  those  of  the  other  side  to  form 

a  tough  layer.  This  layer,  enslieathing  the  sternum  in  front  and  behind,  is  called  the 
membrana  sterni .  4 

The  eighth  and  ninth  rib  are  attached  usually  (see  p.  78)  eack.^tl?\he  anterior 
end  of  its  cartilage  to  the  cartilage  of  the  next  rib  above.  In  the^^feces  as  well  as 
sometimes  at  other  places  on  the  fifth  to  the  ninth  costal  ^Ssmrhge,  where  contact 

between  the  cartilages  or  cartilaginous  processes  all  joint  slits  and  joint 


between  the  cartilages  or  cartilaginous  processes 
capsules  are  present,  the  articulationes  interchondr 


The  anterior  extremity  of  the  tenth  costal  cafaila^e  ns  united  by  a  loose  liga¬ 
mentous  band  with  the  ninth;  no  such  conng^fon  of  the  eleventh  with  the  twelfth 
rib  exists. 

From  the  lowermost  end  of  the  omCr  sterni  and  from  the  anterior  surface  of 
the  sixth  and  seventh  costal  ca:  fEai-like  bands  go  off  obliquely  median  ward  to 


the  anterior  surface  of  the  proc 


m^dplioideus ,  the  ligamenta  costoxiphoidea  (0.  T. 
fie  connected  with  the  anterior  leaf  of  the  vagina 
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Ligaraentum  sternoclaviculare 

Ligamentum  interclaviculare 

i 

I  I  Discus  articularis 


Ifplti 


Manubrium  stern i 


Clavicula 


Costa  I 
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Ligamentum  coracoacromiale 

i 

Ligamentum  acromioclaviculare 


Ligamentum  trapezoideum  |  Ligamentum 

Lig.  conoideum  j  ooracoelaviculare 


228.  Right  clavicle  and  shoulder  blade  with  liga- 


bony  structure.  ^>\ 

The  ligamentum  coracoacromiale  (coracoaf^wial  ligament)  is  strong,  broad,  oblong, 
quadrangular  and  extends  above  the  shoulder /jmn t Tom  the  anterior  surface  of  the  acromion 
to  the  posterior  surface  of  the  processus  coij^Jjj^s. 

The  ligamentum  transversum  scapmah^superius  (see  also  Eigs.  229  and  231)  is  thin 
and  flat;  it  is  stretched  out  over  scapulae  and  transforms  this  into  a  foramen 

through  which  pass  the  v.  trail sver^^^Ffmlae  and  the  n.  suprascapularis  (the  a.  transversa 
scapulae  generally  runs  over  the 

The  ligamentum  transjfflfswyj scapulae  inferius  (see  Fig.  230)  is  thin  and  round;  it 
extends  from  the  root  of  the  acromion  to  the  posterior  margin  of  the  cavitas  glenoidalis,  over  the 
collurn  scapulae.  Through  the  spSf*e  between  ligament  and  hone  runs  the  a.  transversa  scapulae. 

In  the  articulatio  acromiochivicularis  the  facies  articularis  acromialis  claviculae  is 
united  with  the  facies  jj^bftiaris  acroinii  (rarely  with  intercalation  of  a  disc  of  fihro-cartilage, 
discus  articularis).  F%>nj  me  margins,  of  the  joint  surfaces  stretches  out  a  capsula  articularis , 
strengthened  on  surface  by  the  broad  ligamentum  acromioclaviculare. 

Betweei^tif^  tuberositas  coracoidea  claviculae  and  the  upper  surface  of  the  processus 
coracoideus  extends  the  broad,  powerful  ligamentum  coracoclaviculare ;  its  anterior, 

lateral,  quadran^nar  part  is  called  the  ligamentum  trapezoideum ,  its  posterior  medial,  trian¬ 
gular  par^Vbroader  above,  more  apical  below,  the  ligamentum  conoideum;  between  the  two 
there  a  bursa,  bursa  ligamenti  coracoclavicularis  (see  Fig.  345). 

^paS^Aiolz,  Atlas. 


o 


12 
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Processus  coracoideus 

Ligamentum  coracohumerale 


Spina  scapulae 


Ligamentum 
transversum 
scapulae  inferius 


230.  Right  shoulde^ joint,  articulalio  humeri, 

frogN&mind, 

v 

(The  acromion  has  been  sawed  ofl^^^the  shoulder  blade  only  the  lateral  portion  has 

O^feeen  drawn  in.) 

The  ligamentum  coi\G&Ptumerale  (see  also  Fig.  229)  is  shown  as  an  especial 
strengthening  ligament  6*J;he  artieulatio  humeri.  This  arises  from  the  lateral 
border  of  the  proce^^coracoideus  below  the  ligamentum  coracoacromiale,  is  there  sepa¬ 
rated  from  ^fcV^psule  by  loose  tissue,  but  then  sinks  into  the  capsule  and  radiates 
out  into  its  u^er  and  posterior  wall  toward  the  tuberculum  majus. 


A 


12* 
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Capsula  articulaiis 


I 


231.  Right  shoulder  joint,  articulalio  humeri. 

Frontal  section  througf^ne  same,  from  behind. 


Epiphyseal- 

junction 


Yagina 

inter- 
tubercularis 


Scapula 


Capsula  articularis 


M.  biceps  (Caput  longum) 


Spina  scapulae 
(sawed  off  at  its  origin) 


Humerus 


Processus  coracoideus 


Ligamentum  transver- 
sum  scapulae  superius 


(The  vagina  nmcosa  mtertubercularis  has  n^WSeen  opened  in  its  whole  length.  Of  the  shoulder 
blade  only  the  l^fral  portion  has  been  drawn.) 


The  articulatio  lm 

The  one  bulging,  bursa  m. 
the  ru.  suhscapularis 
processus  coracoideus 
below  the  ligamentu 


5  regularly  two  bulgiugs  of  its  capsula  articularis. 
fyularis  (see  also  Fig.  346)  lies  between  the  upper  part  of 
bint  capsule,  is  ovale  and  extends  to  below  the  root  of  the 
connected  with  the  joint  cavity  by  an  opening  situated  a  little 
q  coWcohumerale. 


The  secoitdCbf^ging  of  the  capsula  articularis  is  the  vagina  mucosa  inter  tubercular  is 
(see  also  Fig.  It  surrounds  the  tendon  of  the  caput  longum  m.  hicipitis  as  a  tubular 

cylindrical  in  free  communication  at  its  upper  extremity  with  the  joint  cavity  and 

lies  clo^^^^he  hone  in  the  region  of  the  sulcus  mtertubercularis  which  is  covered  with  carti¬ 
lage  aWv\*it  ends  in  the  form  of  a  blind  sac  in  the  region  of  the  collurn  chirurgicum  where 
the  Stratum  synoviale  of  the  capsule  is  reflected  upon  the  tendon  of  the  m.  biceps,  cover  big 
art  of  the  same  as  it  runs  inside  the  joint  cavity. 


Joints  of  tlie  Upper  Extremity. 


181 


182 
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Ulna 


Ligament! 


^aterale  ulnare 


articulaiio  cubiti, 


233.  Right  elbow] 

from  tfrev&nar  side. 


The  capsula  articularis  of  thej^iculatio  cubiti  is  tolerably  wide  and  proceeds  from 
the  humerus  in  front  and  behind  iiQ^ne  convex  above ;  this  place  of  origin  lies  in  the  middle 
in  front  close  above  the  fo^vfexjjh otfTea  and  fossa  radialis,  behind  in  the  upper  part  of  the 
fossa  olecrani ;  on  the  sidep^^runs  distalward  from  the  two  epicondvli.  On  the  ulna  the 
capsule  is  attached  in  Vicle  circumference  of  the  incisura  semilunaris  and  incisura  radialis 
beyond  the  margin  ofVh^surface  covered  with  cartilage;  to  the  radius  it  is  fastened  around 
the  collum  radii^  about  in  the  middle  between  the  lower  margin  of  the  capitulum  and  the 
tuberositas  rachrf^tTte  narrow  bulging  of  the  capsule  between  the  incisura  radialis  ulnae  and 
the  circujpf^Mkr  articularis  radii  extending  distalward  is  called  the  recessus  sacciformis. 

Powerful,  flat,  triangular  ligamentum  collaterals  ulnare  (0.  T.  internal  lateral 
ligameb^^ee  also  Figs.  232  and  235)  is  to  be  mentioned  as  an  especial  strengthening  liga- 
n^A  on  the  ulnar  side;  it  extends  from  the  epicondvlus  medialis  humeri,  its  fibres  diverging 
J^\th\  ulnar  margin  of  the  incisura  semilunaris  ulnae. 


Humerus 


Membrana  interossea  Tendo  m.  bicipitis 

:  antibrachii  (cut  through) 

i  Eadius  Chorda  obliqua 


iculatio  cubiti, 


xp' 

0.QV' 

Right  elbow  join \jtync 

from  the  radia^S^ii 

The  articulatio  cubiti  possesses  as  ^^pond  strengthening  ligament  on  its  radial  side 
the  tig amentum  collaterale  radiate  (O.flS^xternal  lateral  ligament)  (see  also  Fig*.  232). 
This  arises  as  a  strong  bundle  on  tl|e  rafoadylus  lateralis  humeri  and  divides  into  two  diverg¬ 
ing  fibre  hands  of  which  one  goj^^^front  of,  the  other  behind  the  capitulum  radii;  they 
attached  to  the  ulna  paubly  iu^’ont  of  the  incisura  radialis,  partly  behind  it  and  to  the 
radial  margin  of  the  incisu^  sjnilunaris ;  distalward  they  reach  as  far  as  the  level  of  the 
collum  radii.  The  sp^ic^he tween  the  diverging  limbs  of  this  ligament  is  filled  up  by  fibres 
which  surround  the  and  collum  radii  circularly  and  which  partially  unite  with  the 

limbs  mentioned,  are  fastened  separately  to  the  ulna  in  front  and  behind  the  incisura 

radialis ;  these 


grouped  toj 
ligament)  i  ie 


fibre  hands  are  most  markedly  developed  at  the  distal  part  and  are 
Eiere  especially,  under  the  name,  ligamentum  annulare  radii  (0.  T.  orbicular 
klso  Fig.  237),  hut  they  are  only  artificially,  not  sharply,  separable  from  the  others. 
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Humerus 

Fossa  olecraui 

Capsula  articnlaris 

Olecranon 

-  Epiphyseal  junction 


.  Lina 


Chorda  obi 


Fossa  coronoidea 


Epiphyseal  junction  _ 


Trochlea  humeri 


Processus  coronoideus  ulnae 


Kadius 


236.  Right  e 

cut  through  at  right  angles 

V  u 


o 


oint,  ariiculaiio  cubiti, 

Le  axis  of  the  trochlea  humeri,  from  the 
ulnar  side. 


(The  joint  cavity  on  the  anterior  surface  is  not  struck  at  the  spot  in  which  it  extends  furthest 
upward;  the  latter  corre^p^s  about  to  the  dotted  line  leading  into  the  fossa  coronoidea.) 

In  the  artici  *p  cubiti  the  olecranon  ulnae  comes  to  he  in  the  fossa  olecrani  humeri 
when  the  foreaijm^V  (mended ;  when  the  forearm  is  flexed,  on  the  contrary,  the  processus 
ts  the  fossa  coronoidea  humeri  and  the  capitulum  radii  enters  the  fossa 
however,  it  is  unusual  to  have  the  movements  of  extension  and  flexion 
the  projections  of  the  forearm  hones  mentioned  touch  the  corresponding  depressions 
the  movements  are  checked  before  this  occurs. 


coronoideus  r 
radialis.  During 
go  so  far  ti 

of  the^hrfffiten*; 
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Ligamentum  annulare  radii 


237. 

Bones  of  the  rightfore- 
arm,  with  ligaments, 

from  the  volar  surface. 


Tendo  m.  bicipitis 
(cut  through) 


Chorda  obliqua 


Radius  ... 


Membrana 

interossea— 

antibrachii 


Ulna 


Processus 
styloideifs 
ulnae 

Discus  articularis 


styloideus  radii 


The  joint  union  between  the  two  hones 
of  the  forearm.,  the  articulatio  radioul- 
naris  is  divisible  spatially  into  two  portions ; 
these  are  the  articulatio  radioulnaris 
proximalis  (0.  T.  superior  radioulnar  ar¬ 
ticulation)  between  the  circumferentia  ar¬ 
ticularis  of  the  capitulum  radii  and  the 
incisura  radialis  ulnae  (see  p.  181)  and  the 
articulatio  radioulnaris  distalis  (0.  T.  in¬ 
ferior  radioulnar  articulation),  between  the 
incisura  ulnaris  radii  and  the  circumferentia 
articularis  of  the  capitulum  ulnae.  The 
latter  joint  is  surrounded  by  a  loose  cap- 
sula  articularis.  This  arises  on  the  radius 
and  ulna  from  the  margin  of  the  carti¬ 
laginous  surfaces  and  fuses  distalward  with 
the  margin  of  the  discus  articularis ,  a 
triangular  plate  of  fibrocartilage  which  has 
a  broad  attachement  to  the  ulnar  margin 
of  the  incisura  ulnaris  radii  and  becoming 
narrow  is  fastened  to  the  tip  of  the  pro¬ 
cessus  styloideus  ufrmX  (see  also  Fig.  240). 
The  bhnd-sac-lik^fcdg\g  of  the  joint  cap¬ 
sule  extendin«^2S|Jamalward  between  the 
circumferentkj^licularis  of  the  capitulum 
ulnae  anc^/thc  mcisura  ulnaris  radii  is  called 
the  sacciformis  (see  Fig.  240). 

The^iVifJilationes  radioulnares  proximalis 
(cft|t!flis,  in  a  mechanical  sense,  form  to¬ 
rn*  one  joint.  The  space  between  the 
bones  of  the  forearm  is  almost  comple¬ 
tely  filled  up  by  the  membrana  interossea 
antibrachii  (interosseous  membrane ).  This 
powerful  fibrous  sheet  is  stretched  out  be¬ 
tween  the  cristae  interosseae  of  the  radius 
and  of  the  ulna,  is  separated  proximal- 
ward  by  a  large,  distalward  by  a  narrow 
space  from  the  corresponding  joint,  and 
possesses  several  irregular  openings  for  the 
passage  of  vessels  and  nerves;  the  fibre 
bands  run  in  the  main  obliquely  and  ex¬ 
tend  from  the  radius  distalward  toward 
the  ulna.  In  addition  the  chorda  obliqua 
(0.  T.  oblique  ligament)  (see  also  Figs.  232 
and  233)  extends  as  a  thin  rounded  fibrous 
band  from  the  region  of  the  tuberositas 
ulnae  obliquely  downward  to  the  region 
of  the  tuberositas  radii. 
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Ligamentum  radiocarpeum  volare 

Ligamenlum  collateral  carpi 
•  radiale 

Tuberculum  ossis  navicularis 
Ligamentum  carpi  radiatuni 


Articulatio 

carpometacarpea  pollicis 


Ligamentum  collaterale 
carpi  ulnare 
Os  lunatum 


Os  pisiforme 


Ligamentum  pisohamatum 

Ligamentum 
-  pisometacarpeum 

Hamulus  ossis  hamati 
Ligamentum  carpometa- 
carpeum  volare 
Ligamentum  hamato- 
metacarpeum 
Ligamenta  basium 
[ossium  metacarpalium] 
volaria 


II  III 

Ossa  metacarpalia 


238.  Joints 


of  the 

from  the  volar 


The  articulatio  manus  (joint  of  the  ham 
into  the  articulatio  radiocarpea  and  the  articulati 
In  the  formation  of  the  articulatio  radiocarpe <  ^ 
ossa  naviculare,  lunatum,  triquetrum  move  upon  t] 
upon  the  distal  surface  of  the  discus  articularis. 
the  circumference  of  the  articular  surfaces. 


right  hand,  articulatio 

ff  . 


manus , 


siirj 


(siW^o  Figs.  239  and  240)  is  divisible 
tercarpea. 

t- joint)  the  proximal  joint  surfaces  of  the 
0^/acies  articularis  carpea  of  the  radius  and 
wide  loose  capsula  articularis  is  attached  to 
■ngthened  hy  the  ligamentum  collaterale  carpi 
radiale  (0.  T.  external  lateral  ligament)  xs^bJ^tends  from  the  processus  styloideus  radii  to  the 
os  naviculare,  and  hy  the  ligament2^f\cojl4t civile  carpi  ulnare  (0.  T.  internal  lateral  ligament) 
which  extends  from  the  processus  sfflffleus  ulnae  to  the  os  triquetrum.  On  the  volar  surface 
runs  also  the  broad  ligamentum  i&ufipbarpeum  volare  (0.  T.  anterior  ligament)  wdiich  arises 
from  the  processus  styloideus  /md  the  volar  margin  of  the  facies  articularis  carpea  of  the 
radius  and  goes  in  several  bu\jl£^  to  the  ossa  naviculare,  lunatum,  triquetrum,  capitatum. 

The  articulatio  intemarpea  connects  and  permits  motion  among  the  hones  of  the  wrist;  the 
individual  hones  are  cofrnfcfctp.  among  one  another  hy  small  capsulae  articulares .  On  the  volar 
surface  there  are  sevewrfc^engthening  ligaments,  short,  flat,  almost  transversely  directed,  liga¬ 
menta  inter  carpea  mkypci  (0.  T.  palmar  ligaments);  of  these,  those  which  radiate  out  from  the 
os  capitatum  to^ti^taHj  oining  hones  are  grouped  together  as  the  ligamentum  carpi  radiaium. 

In  thn^^n^on  of  the  articulatio  ossis  pisiformis,  the  dorsal  surface  of  the  os  pisiforme 
glides  upon  uO\kir  surface  of  the  os  triquetrum ;  a  small,  loose  capsula  articularis  connects  the 
borders  of  ^hcsV  surfaces.  From  the  os  pisiforme,  the  powerful  ligamentum  pisohamatum  goes 
to  the  bftiAlus  ossis  hamati ;  the  ligamentum  pisometacarpeum  to  the  basis  ossis  metacarpalis 
ni— ^jfVt®  ligaments  being  really  continuations  of  the  tendon  of  the  m.  flexor  carpi  ulnaris. 


Radius 


Articulatio  radioulnaris 
distalis 

Processus  styloideus  ulnae 


Ulna 
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Ulna --3 


Radius 


Ossa  metacarpalia 


239.  Joints  of  the  right  hand,  articulatio 

viewed  from  the  baq^jw  the  hand. 

Articulatio  mamis  (continuation),  ^u^^ie 
l alio  radiocar  pea  is  strengthened  by  the 
ligament)  which  goes  from  the  dorsal  ny 
divisions  to  the  hones  of  the  first  row 


manus, 


l6  dorsal  surface,  the  capsule  of  the  articu- 
_  ntum  radiocarpeum  dorsale  (0.  T.  posterior 
:in  of  the  facies  articularis  carpea  radii  in  different 
_  e  carpus. 

The  articulatio  intercarpea  pos^esWs  on  the  dorsal  surface  several  short  strengthening  liga¬ 
ments,  lig  amenta  intercarpea  dqrs^n%)f  T.  dorsal  ligaments),  which  rim  usually  transversely. 

The  articulationes  carpb^mmrpeae  (carpometacarpal  articulations)  are  formed  on  the 
one  side  by  the.  distal  surfa^s^ff  the  hones  of  the  second  row  of  the  carpus,  on  the  other 
side  by  the  proximal  sunffc^e^/  the  ossa  metacarpalia.  Several  short  perpendicular  and  oblique 
ligaments  on  the  volar  tuull  dorsal  surfaces,  lig  amenta  carpometacarpea  dorsalia  et  volaria 
(0.  T.  dorsal  and  palmar  ligJwfents)  serve  to  their  capsulae  articular es  as  strengthening  ligaments ; 
of  the  latter,  thaUsi^Jrtpd  furthest  ulnarward  extends  from  the  hamulus  ossis  hamati  to  the 
basis  ossis  metacajA^isrV  and  is  called  the  ligamentum  liamatometacarpeum  (see  Fig.  238). 

The  articuumoiies  intermetacarpeae  (articulations  of  the  metacarpal  hones  ivith  one 
another)  ^aA^^^tr  origin  in  that  the  proximal  ends  of  the  second  to  the  fifth  metacarpal 
hones  c<u^fla\%  upon  one  another  by  means  of  their  lateral  surfaces  which  are  covered  with 
ir  capsulae  articulares  are  strengthened  by  short  transversely  directed  fibre 
enta  hasium  [ ossium  metacarp alium]  dorsalia  et  volaria  of  which  there  are  four 
hack  of  the  hand,  hut  only  three  in  the  hollow  of  the  hand  (the  ligament  between  the 
^arpale  I  and  II  is  absent)  (see  also  Fig.  238). 


cartili 

hands. 


Articulatio 
radioulnaris  distalis 


Os  pisiforruc. 


Ligainenta  intercarpea 
dorsalia 

Os  hamatum- 
Ligamenta  carpo¬ 
metacarpea  dorsalia 


Ligamenta  basium 
[ossium  meta- 
carpalium]  dorsalis 


Os  multangulum  majus 

Articulatio  carpo¬ 
metacarpea  pollicis 
Os  multangulum 
minus 


Processus  styloideus 
ulnae 


Ligamentum  collateral 
carpi  ulnare 

Os  triquetrum 


Ligamentum  radiocarpeum 
dorsale 


Ligamentum  collaterale 
carpi  radiale 


Os  naviculare 


Os  capitatum 
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Kecessus  sacciformis 
articulation  is  radio- 
ulnaris  distalis 


Discus  articularis 
Processus 
styloideus  ulnae 
Os  triquetrum 
Articulatio 
ossis  pisiformis 
Os  pisiforme 

Os  capitatum 

Ligamentum  inter- 
carpeum  interosseum 
Os  hamatum 

Ligamentum  basin m 
[oss.  metacarp.] 
interosseum 
Articulatio  inter- 
metacarpea 


_ Epiphyseal  junction 

_  Articulatio  radiocarpea 
—  Os  lunatum 
Os  naviculare 


Articulatio  intercarpea 

Os  multangulum  minus 
Os  multangulum  majus 


Articulatio  carpo- 
metacarpea  pollicis 
-  Articulatio  carpometa- 
carpea 


III 

Ossa  metacarpalia 


240.  Joints  of  the  right  h%i  jH ,  articulatio  mams, 

from  the  back  ofjfm  hand. 

(The  surface  of  a  frozen  hand  has  been  filed  onStultil  the  joint  cavities  have  been  opened.) 


Articulatio  man  us  (continuation).  <^S^joint  cavity  of  the  articulatio  radiocarpea 
is  connected  neither  with  that  of  the  am^atio  radioulnaris  distalis  nor  with  that  of  the 
articulatio  intercarpea.  ^ 

The  shts  between  the  indivftjJlJCmnt  surfaces  of  the  bones  which  together  form  the 
articulatio  intercarpea  are  usualhn^l^ connected  not  only  with  one  another,  hut  also  with 
the  joint  cavities  of  the  artyfSa'^jjJs  carpometacarpeae  and  intermetacarpeae  of  the  second 
and  third  fingers.  Short,  string  Ug  amenta  intercarpea  interossea  extend  in  the  depth  in  a 
transverse  direction  between  thrNfeighboring  wrist  bones  of  the  same  row. 

The  joint  cavity  <of^%  articulatio  ossis  pisiformis  is  usually  separated  from  the  others. 

In  the  articuiaAfemmJ carpometacarpeae  of  the  second  and  third  finger  the  joint  slits 
are  usually  connected  (no)  only  with  those  of  the  articulatio  intercarpea,  but  also  with  those 
of  the  articulatiQn^^jxrmetacarpeae  between  the  second,  third  and  fourth  finger ;  the  articu- 
lationes  carpotfifSfaipeae  and  the  articulatio  intermetacarpea  of  the  fourth  and  fifth  fingers 
are  usually  from  the  others,  the  articulatio  carpometacarpea  pollicis  always. 

The  tlm^ articulationes  intermetacarpeae  possess,  in  the  depth,  short,  transverse 
lig  ament  ajmsium  [ossium  metacarpalium]  interossea.  The  joint  capsules  go  off  from  the 
margms^^flke  surfaces  covered  with  cartilage. 


Ulna 


Radius 


Epiphyseal  junction 
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Tendo  m.  flexoris  digitorum  profundi 

| 

Tendo  m.  flexoris  digitorum  sublimis 


Os  metacarpale  II. 


_  Os  metacarpale  V 


Ligamentum  vaginale 


Ligamentum  capitulorum 
transversum 

M.  lumbricalis  II 


Ligamentum 
accessorium  volare 
Ligamentum 
collaterale 


Ligamentum  capitulorum 
transversum 


Ligamentum  vaginale 


241.  Metacarpal  bones  and  first  phalanges  of  the 
second  to  the  fifth  finger  of  the  right  hand  with 
ligaments,  fr^fc  the  volar  surface. 

o 

In  the  formation  of  the  arti£jp»|ationes  liietacarpophalangeae  the  base  of 
each  phalanx  I  moves  upon  thq^Jpfulum  of  the  os  metacarpale.  A  tolerably  loose 
capsula  articularis  connects  {$^4  margins  of  the  surfaces  covered  with  cartilage. 

Between  the  headsL^^Jne  second  to  the  fifth  os  metacarpale  a  flat  powerful 
ligamentum  capi tulotfffTn  j^sium  metacarpalium]  transversum  (0.  T.  transverse  meta¬ 
carpal  ligament)  strefc^l  out  transversely  over  the  distal  end  of  the  corresponding 
spatium  interossmfi^metacarpi  on  the  volar  surface.  It  is  partially  fastened  to  the 
lateral  surfac/">yN  the  capitulum;  in  part  it  goes  over  into  the  volar  portion  of  the 
joint  capsuj0$fid  there  connects  with  the  ligamentum  accessorium  .volare;  in  part  it 
helps^i^^mi  the  ligamenta  vaginalia  for  the  flexor  tendons  of  the  fingers.  The  liga- 
mepli  s^arates  the  distal  portions  of  the  mm.  interossei  from  those  of  the  mm.  lumbri- 
c^in  that  the  former  run  dorsalward  from  it,  the  latter  volarward. 
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Capsula 

articularis 


_0s  nietacarpale 


Ligamentum 
accessorium  yolare 

- Ligamentum 

collateral 


Capsula 

articularis 


—  Phalanx  II 


_  Ligamentum  a 
collateral 


242. 

Metacarpal  bone  and 
phalanges  of  the  third 
finger  of  the  right 
hand  with  ligaments, 

from  the  radial  side. 

The  articulation es  metacarpoplia- 
langeae  possess  a  ligamentum  collaterale 
(0.  T.  lateral  ligament)  as  a  strengthening 
ligament,  one  on  the  radial  and  one  on 
the  ulnar  side  which  extends  from  the 
lateral  surface  of  the  capitulum  ossis  meta- 
carpalis  obliquely  distalward  and  volanvard 
to  the  base  of  the  first  phalanx.  In  addi¬ 
tion  ,  a  ligamentum  accessorium  volar e 
(0.  T.  transverse  metacarpal  ligament)  with 
one  limb  on  each  side  to  the  capitulum 
ossis  metacarpalis  just  volanvard  from  the 
ligamentum  collaterale  runs  arch-like  to 
the  volar  surface  of  the  j  oint,  broadening  as 
it  goes ;  there  the  two  lkn^Tumte  so  that 
the  whole  ligament  re^H^s  a  loop;  on 
the  volar  surface  i^CyJnited  with  the 
ligamentum  capitukkuhi  transversum  (see 
Kg.  241). 

In  the  ffrpfatjln  of  the  articulationes 

digitorum  maims  (finger  joints)  the 
base  jO^L/phalanx  II  is  moveably  con- 
necte\wiyi  the  trochlea  of  each  phalanx  I 
a  lit  inthe  same  way  the  base  of  each 
ax  III  with  the  trochlea  of  each  pha- 
II.  In  the  first  finger  (thumb),  only 
one  such  joint  is  present;  in  the  second 
to  the  fifth  finger  always  two.  Loose  cap- 
sulae  articular  es  connect  the  margins  of 
the  cartilaginous  joint  surfaces  with  ,  one 
another  and  are  strengthened  by  powerful 
ligamenta  collateralia  (0.  T.  lateral  liga¬ 
ments)  which  rim  to  the  radial  and  ulnar 
side  in  a  manner  entirely  analogous  to 
that  in  the  articulationes  metacarpo- 
phalangeae. 
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The  pelvic  bones  are  connected  by  means  of  two  joints :  —  the  paired  arti- 
culatio  sacroiliacci  and  the  unpaired  symphysis  ossium  pubis. 

In  the  articulatio  sacroiliaca  (see  also  Figs.  244  and  245)  the  facies 
auricularis  ossis  sacri  and  the  facies  auricularis  ossis  ilium  of  each  side  are  in  contact. 
A  short,  tight  capsula  articular  is  connects  the  margins  of  the  cartilaginous  surfaces; 
it  is  strengthened  on  the  anterior  surface  by  the  lig  amenta  sacroiliaca  anterior  a, 
which,  considered  as  a  whole,  run  as  broad  thin  fibre  plates  from  the  upper  and  anterior 
surface  of  the  pars  lateralis  ossis  sacri  transversely  to  the  inner  surface  of  the  ilium 
and  are  there  attached  in  the  periphery  of  the  linea  arcuata,  eventually  also  in  the 
sulcus  paraglenoidalis. 

The  ligamentum  iliolumbale  (0.  T.  iliolumbar  ligament)  (see  244), 

must  also  be  regarded  as  a  strengthening  ligament  (in  the  wider  se^^fbr  this  joint. 
This  forms  a  powerful  flat  fibre  band  which  has  its  origin  from  th^^Vessus  transversus 
of  the  fifth  (partially  also,  as  in  Fig.  243,  of  the  fourth)  vertebra;  one  part 

of  the  fibres  extends  from  there  to  the  posterior  portion /n^ihe  crista  iliaca,  another 
larger  part  broadens  out  on  the  inner  surface  of  the  ftlaysSCs  ilium  and  on  the  upper 
surface  of  the  pars  lateralis  ossis  sacri. 


Atlas. 


13 
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The  articulatio  sacroiliaca  is  strengthened  on  the  posterior  surface  by  the 
lig amenta  sacroiliaca  inter ossea  (see  also  Fig.  245)  and  the  lig amenta  sacroiliaca 
posterior  a  breve  et  longum.  The  latter  form  the  broad  mass  of  fibre  bands,  only 
indistinctly  separated  from  one  another,  which  ascend  obliquely  from  the  region  of  the 
crista  sacralis  lateralis  of  the  sacrum  toward  the  ala  ossis  ilium ;  they  are  attached  there 
chiefly  to  the  spina  iliaca  posterior  superior;  of  these  the  fibrous  bands  which  come 
from  the  region  of  the  second  and  third  sacral  vertebra  are  called  the  lig  amentum 
sacroiliacum  posterius  breve,  those  from  the  region  of  the  fourth  sacral  vertebra,  the 
lig  amentum  sacroiliacum  posterius  longum.  These  ligaments  cover  over  the  ligamenta 
sacroiliaca  interossea  completely  from  behind  and  lie  close  upon  them. 

Of  great  importance  for  the  form  and  firmness  of  the  pelvis  are  also  the  liga- 
mentum  sacrotuberosum  and  the  ligamentum  sacrospiiiosum  (see  also 
Fig.  243). 

The  ligamentum  sacrotuberosum  (0.  T.  posterior  or  great  sacrosciatic  ligament) 
arises  broad  and  thin  from  the  spinae  iliacae  posteriores  superior  et  inferior  as  well  as 
from  the  lateral  margin  of  the  sacrum  and  of  the  two  upper  coccygeal  vertebrae;  it  is 
accordingly  intimately  connected  in  its  upper  part  with  the  ligamenta  sacroiliaca  posteriora. 
The  fibres  converge  to  form  a  strong  flat  ligament  which  extends  obliquely  forward, 
downward  and  lateralward  and  becomes  attached  to  the  medial  ^irface  of  the  tuber 
ischiadicum  where  it  again  broadens  but ;  a  narrow  band  whidi  ^fe*ls  as  a  continuation 
of  some  fibre  bundles  from  this  point  along  the  medial  ma^S^bf  the  ramus  inferior 
ossis  ischii,  is  called  the  processus  falciformis  (0.  T.  otMh  ligament). 

The  ligamentum  sacrospiiiosum  (0.  T.  antemJvjr  lesser  sacrosciatic  ligament) 


is  essentially  thinner  than  the  preceeding;  it  aris« 


the  lateral  margin  of  the  lower 


portion  of  the  sacrum  and  of  the  upper  co<^j^yTertebrae,  extends  past  the  anterior 
surface  of  the  ligamentum  sacrotuberosum  and  lateralward,  narrowing  as  it  goes, 

and  is  attached  to  the  spina  ischiadica^fet  the  point  where  it  crosses  the  ligamentum 
•  sacrotuberosum ,  it  fuses  with  it.  T\e}  ligamentum  sacrospiiiosum  forms ,  with  the 
m.  coccygeus  (see  p.  328),  a  coi^^n  mass  of  variable  composition;  sometimes  the 
connective  tissue  structures  predtfmtaate,  sometimes  the  muscle  bundles. 

The  ligamentum  sactttj^^smn,  as  well  as  the  ligamentum  sacrospinosum,  stretches 
out  medianward  from  t^NJ^o  incisurae  ischiadicae  (or  between  them)  so  that  these 
notches  are  transfor/ecl  Nffro  foramina  which  are  surrounded  partly  by  bone,  partly  by 
ligaments ;  the  inci^nir  ischiadica  major  becomes  the  rounded  quadrangular  foramen  . 
ischiadicum  'ni&Q  (0.  T.  great  sacrosciatic  foramen),  the  incisura  ischiadica  minor 
the  trian gul&ybram en  ischiadicum  minus  (0.  T.  lesser  sacrosciatic  foramen)  (see 
also 
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Processus  transversus  vertebrae  lumbalis  IV 


244.  Ligar^p'ts  of  the  right  half  of  the  pelvis 

fj  from  behind. 


Processus  falciformis  --- 


ForAne 


tueii  ischiadicum  majus 


.  Ligamentum  sacrospinosum 
Acetabulum 


Foramen  ischiadicum  minus 


Processus  spinosus 
vert,  lumbalis  V 

Ligamentum 
intersp  inale 


Ligamentum 
sacroiliacum 
posterius  longum 


Cornu  sacrale 


Cornu  coccygeum 

Ligamentum 

sacrococcygeum 

posterius 

superficiale 


Os  coccygis 


_ Ligamentum  sacrotuberosum 


Ligamentum 
sacroiliacum  -  - 
posterius  breve 


Ligamentum  iliolumbale 
/  Spina  iliaca  posterior  superior 


Crista  iliaca 


Spina  iliaca 

-  posterior 

inferior 


Tuber  ischiadicum 


Ala  ossis  ilium 


13* 
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present  several  irregular  projections  ^^cli  fit  in  to  corresponding  depressions  of  the 
other  bone. 


On  the  dorsal  surface  ^tl^re  |r(f^ resent,  as  strengthening  ligaments,  the  ligamenta 
sacroiliaca  inter ossea.  taA^this  name  are  included  the  mass  of  short  fibre  bands 
which  are  covered  ov^^cmfietely  behind  by  the  ligamenta  sacroiliaca  posteriora  and 
which  extend  obliquely  upward  and  backward  from  the  tuberositas  sacralis  [ossis  sacri] 
to  the  tuberosita^^fe^i  [ossis  ilium],  eventually,  also  to  the  sulcus  paraglenoidalis ;  they 
fill  completely  fieSirregular  depression  which  is  situated  behind  the  joint  cavity  between 
these  twO^feiN surfaces,  and  are  not  visible  in  the  uninjured  joint. 


r(k%jfclSs 
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Spina  iliaca  anterior  inferior 

Canalis  obturatorius 


Acetabulum 


Ligamentum  trail  s- 
versum  acetabuli 


Tuberculum  pubicum 

Ligamentum  pubicum  superius 
Lamina 

fibrocartilaginea  interpubica 


Ligamentum  arcuatum  pubis 


Membrana  obturatoria 


Tuber  ischiadicum 


246.  Symphysis  pubis  and  righwfa&lf  of  pelvis 
with  ligaments,  from  in  below. 


those  fibres  of  the  lahrum  glenoidale  which  for 

have  been  re' 


•amentum  transversum  acetabuli 


(Only 


The  membrana  obturatoria  is  usualh^/ thin  fibre  plate  which  almost  completely 
closes  the  foramen  obturatum.  The  fibres  jfftee  from  the  margins  of  the  foramen,  coming  in 
the  lower  and  posterior  part  from  the  nra&ror  surface  of  the  same.  The  direction  of  the 
fibres  is  usually  transverse.  The  uppenCo^bands  stretch  out  below  the  sulcus  obturatorius 
between  the  tubercula  obturatoria  iwd^raflis41w*m  this  groove  into  the  short  canalis  obturatorius 
(for  the  a.  and  vv.  obturatoriae ;  nS^JWntorius) . 

In  the  unpaired  symph; 
are  united  with  one  another 
which  are  covered  ovei 


sium  pubis  (see  also  Fig.  247),  the  two  pubic  bones 
median  plane.  Between  the  opposing  rough  facies  syrnphy- 
a  layer  of  hyaline  cartilage,  is  intercalated  a  fibrocartilagi¬ 
nous  disc  (lamina  fibroca^liWjffiea  interpubica)  (0.  T.  interpubic  disc).  This  projects  some¬ 
what  on  the  posterior^si©Je  as  a  narrow  ridge ;  in  front  it  broadens  essentially  and  is  covered 
by  a  layer  of  decu^tfH^r  fibres  which  are  connected  with  the  tendons  of  the  mm.  recti  ab¬ 
dominis.  The 
the  rami  supe*’ia 

the  ligamenlfafc$kbicum  superius;  lateralward  it  is  continued  like  a  ridge  upon  the  pecten 
ossis  pubii^^^XFig.  243)  and  there  gives  origin  to  a  part  of  the  m.  pectineus.  The  sharp¬ 
angled  tiiangljar  fibrous  band  which  extends  from  the  ramus  inferior  of  one  pubic  bone  to 
that  o£^\e  other  on  the  lower  margin  of  the  symphysis  and  which,  above,  is  fused  with  the 


umK^mftf,  transverse  fibre  layer  stretches  out  between  the  upper  margins  of 
^•io^T^jr  the  pubic  bones  or  rather  between  the  tubercula  pubica,  and  is  called 
'amHibici 


uous  disc,  is  called  the  ligamentum  arcuatum  pubis  (0.  T.  subpubic  ligament). 
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Ligamentum  pubicum  superius 


Os  pubis - r— - 

w* 


.  Cavum  articulare 


—  Lamina  fibrocartilaginca 
interpubica 


J  * 

4 

'V* 


Ligamentum  arcuatum 
pubis 


% 


S? 


247.  Symphysis  pubis^oT^d  by  a  frontal  section. 

Posterior  half,  vie?fcd  from  in  front. 

cr 

The  symphysis  OSSilim  Ss  contains  in  most  cases  within  its  lamina 
fibrocartilaginea  interpubica  ayJfc*)medianly  situated  joint  slit  which  lies  nearer  the 
posterior  margin  than  the  aimm%r  and  extends  almost  over  the  upper  half  of  the  fibro¬ 
cartilaginous  mass.  Tb^smJds  of  fibrocartilage  run  in  the  depth,  mostly  transversely, 
between  the  two  layer^^r  hyaline  cartilage  and  are  seen  on  median  section  to  consist 
of  concentrically  aral^ged  circular  layers.  Cartilage  and  fibrocartilage  are  very  firmly 
united  with  gn^^lother. 

vJO 


'O 


$ 


O 
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Eminentia 

iliopectinea 

Ligamentum 
pubo- 
capsulare 


Tuber  ischiadicum 
\Trocbanter  minor 


Corpus  fern  oris 


Spina  iliaca  anterior  inferior 


Ligamentum  iliofemorale 
Trochanter  major 


Linea  inter- 
trochanteriea 


248.  Right  hi 


int,  articulatio  coxae, 

front. 


In  the  formation  of  the  afliA^frlatio  coxae  (hip  joint )  (see  also  Figs.  249 — 252) 
the  caput  femoris  moves  upon^feh^jbies  lunata  of  the  acetabulum.  The  latter  is  enlarged  by 
means  of  a  high  three-cornei&d  fibrocartilaginous  ring,  labrum  glenoidale  (0.  T.  cotyloid  liga¬ 
ment)  (see  Figs.  250  and  252*Mvhich  sits  with  its  broad  base  upon  the  border  of  the  aceta¬ 
bulum  and  bridges  ov^r  ^yneisura  acetabuli  as  the  ligamentum  transversum  acetabuli;  this 
has  also  a  broad  to  the  margins  of  the  incisura  acetabuli  and  is  connected  with 

the  fibres  of  the  meiftb\iia  obturatoria  (see  Fig.  246). 

The  capsyjQ^mcu laris  (see  Fig.  252)  is  strengthened  on  the  anterior  surface  by  the 
strong  trian^r 1 
inferior,  br^nl 

The  ligamerthjfy  pubocapsulare  (0.  T.  pubofemoral  ligament)  lies  on  the  medial,  inferior  side 
of  the  joVjt ,  comes  from  the  corpus  and  ramus  superior  ossis  pubis  and  runs  partly  to  the 
of  the  trochanter  minor,  partly  to  the  capsule  in  the  same  region. 


a ^Ug amentum  iliofemorale.  It  arises  below  and  near  the  spina  iliaca  anterior 
^gradually  and  is  fastened  to  the  linea  intertrochanterica  in  its  whole  length. 
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..  Os  ilium 


Trochanter  major 


Tuber  ischiadicum 


Ligamentum  iliofemorale 


Corpus  femoris 


Crista  inter- 
trochanterica 


249. 


a 


Rigl^^p  joint,  articulatio  coxae, 

from  behind. 

rv 

(The  joint  capsul^elsiept  for  the  strengthening  ligaments,  has  been  removed.) 


The  articulajjo  possesses,  as  a  strengthening  ligament  of  the  posterior  wall  of 

the  capsule,  the4^w^t entum  ischiocapsulare .  This  broad,  thick  ligament  arises  externally 
along  the  mar<rf?^>K  the  acetabulum  in  the  whole  extent  of  the  corpus  ossis  ischii  :  its  fibres 
converge  run  obliquely  upward  and  lateralward  and  become  attached  for  the  most 

part  to  tj^^^orbicularis ;  part  of  them  reach  even  to  the  anterior  margin  of  the  trochanter  major. 

Between  the  ligamenta  iliofemorale,  pubocapsulare  and  ischiocapsulare,  the  capsule  is 
essential!}  thinner  in  three  places  ;  these  places  correspond  to  the  points  where  the  bones 
the  acetabulum  fuse  with  one  another. 
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Crista  inter- 
troclianter  ica 


Spina  ischiadica 


Tuber  ischiadicum 


Corpus  femoris 


Zona  orbicularis 

Trochanter  major 


....  Os  ilium 


Labrurn  glenoidale 


250.  Right  hip  joint,  articulatio  coxae, 

fr6«a«welii 


(The  superficial  layer  of  the  caps 


as 


behind. 


the  ligamentum  ischiocapsulare  have  been  removed.) 


The  capsule  of  the  arflciilfltio  coxae  is  strengthened  in  the  depth  by  the  zona  orbi¬ 
cularis  (see  also  Fig.  2£2^Tliis  hand  of  fibres,  covered  over  completely  by  the  other  ligaments, 
hut  connected  with  thegjN^^trongest  and  most  distinct  above,  behind  and  below;  it  surrounds 
the  neck  of  the  femmVjJb  a  lan&  anc^  connected  above  with  the  hone  below  the  spina  iliaca 
extends  therefore,  essentially  like  a  loop,  from  this  point,  downward  in 
\en  behind  the  same  and  thence,  back  again,  upward  to  its  starting  point : 
is  formed  of  fibres  which  run  purely  circularly. 


anterior  inferior? 
front  of  the 
its  lateral  maf 


s'* 


$ 
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Spina  iliaca 
anterior  inferior 


Spina  ischiadica 


Tuber 
ischiadicum 


251.  Right  hip  join  t,  articulatio  coxae, 

from  tf^^nedial  side. 

(The  bottom  of  the  acetabulum  has  chiselled  away  sufficiently  to  make  the  head  of  the 

^J^^femur  visible.) 

Hidden  inside  the coxae  is  the  lig amentum  teres  femoris  (see 
also  Fig.  252).  ThLHla^  rounded  ligament  arises  by  a  broad  origin  in  the  [neigh¬ 
borhood  of  the  incisltoffyli cetabuli  and  from  the  ligamentum  transversum  acetabuli, 
becomes  narrow  and  is  attached  in  the  fovea  capitis  femoris.  It  lies  in  the 

fossa  acetabuW&fcveen  its  floor  and  the  medial  inferior  surface  of  the  head  of  the 
femur  s<j,  posterior  margin  of  the  ligament,  when  the  body  is  upright,  is  ap- 

proxirr*X^Vertical  in  direction.  The  ligamentum  teres  is  covered  over  by  the  stratum 
synovuH^of  the  capsula  articularis. 


Fovea  capitis  femoris 
Caput  femoris 


Ligamentum  teres 
femoris 


Ligamentum 
transversum  acetabuli 


Ramus  superior 
ossis  pubis 


Facies  symphyseos 
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Os  ilium 


Epiphyseal  junction 


Labrum  glenoidale 


Zona  orbicularis 


Fovea  capitis 


major 


Caput  femoris 


Ligamentum 

femoris 


Bim 


Ligamentum 
versum  acet 


Ramus  inferior 
ossis  ischii 


y  Zona  j  j 

orbicularis !  | 

Capsula  articularis  | 


Cavum  articulare 


Tuber  ischiadicum 


Corpus  femoris 


252.  Right  hip  joint,  articulatio  coxae. 

Frontal  section  through^tj^Js&rie.  Posterior  half  of  section, 

from  in  front. 


B 


(The  joint/surfaWs  have  been  somewhat  pulled  apart.) 


The  capsula  artiguMms  of  the  articulatio  coxae  arises  at  the  margin  of  the  aceta¬ 
bulum  ,  chiefly  outside  i]£^dimruni  glenoidale  so  that  this  lies  more  or  less  completely  within 
the  joint  cavity.  TlnCjapsule  is  attached  to  the  femur  in  front  close  above  the  linea  inter- 
trochanterica,  beki»T\p  the  neck  of  the  femur  median  ward  from  the  crista  intertrochanterica 
in  a  line  parallel  N^the  latter  so  that  somewhat  more  than  the  medial  half  of  the  posterior 
surface  of  th^^N^k  of  the  femur  looks  into  the  joint  capsule.  The  stratum  synoviale  of  the 
capsule  is  Continued  upon  the  ligamentum  teres  and  encloses  this  like  a  sheath.  The  fossa 
acetabnlL^Ntmost  completely  filled  up  by  masses  of  fat,  synovial  villi  and  the  ligamentum  teres. 
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Ligamentiun  transversum  genu 
Tuberositas  tibiae 


Meniscus  medialis. _ 


....  Meniscus  lateralis 


Ligamentum  cruciatum  anterius 
Liganlentum  cruciatum  posterius 


253.  Right  knee  joint,  articulatio  genu. 

Tibia  with  cartilaginous  discs,  from  above. 


In  the  formation  of  the  articulatio  genu  (knee  joint)  fsaONb  Figs.  254 — 261) 
the  two  condyli  femoris  move  upon  the  condyli  tibiae.  Witldfl^rhe  capsula  articular  is 
enclosing  the  joint,  between  the  two  bones,  two  siclde-sha^H^Sorocartilaginous  discs  are 
intercalated,  the  meniscus  lateralis  and  the  meniscus  m&mtis  (see  also  Figs.  255 — 257 
and  260).  These  are  firmly  connected  at  their  extf^jt&s,  by  connective  tissue  strands, 
with  the  tibia.  Each  meniscus  is  trianguLki^jbj  cross  section  (see  Fig.  260);  its 
narrowest  side  looks  outward  and  is  fused  v\h  JheVapsule,  the  two  other  smooth  sides 
lie  one  on  the  condylus  tibiae,  the  other  the  condylus  femoris ;  these  two  sides  meet 
in  a  sharp  concave  margin.  Q 

The  meniscus  lateralis  external  semilunar  fibrocartilage)  is  somewhat 


shorter  and  more  circular ; 
condyloidea  tibiae,  directly^ 
fastened  by  its  posterior^ 
chiefly  to  the  tuberdflun 


2S  anteriorly  close  in  front  of  the  eminentia  inter¬ 
file  tuberculum  intercondyloideum  laterale,  and  is 
lity  to  the  posterior  slope  of  the  eminentia  intercondyloidea, 
itercondyloideum  mediale. 


The  men iscusSnfidialis  (0.  T.  internal  semilunar  fibrocartilage)  is  longer,  broader, 
and  more  sick!M*J^)ed ;  it  arises  anteriorly  in  front  of  the  fossa  intercondyloidea  anterior 
from  the  m^p\nfraglenoidalis  and  is  attached  behind  in  the  fossa  intercondyloidea 
posterior,  <<> 

O^^Veen  the  most  anterior  points  of  the  two  menisci  is  stretched  out  the  thin 
roimdeV  ligamentum  transversum  genu  (see  also  Figs.  255  and  256),  which  is 
^^i»osed  of  connective  tissue. 
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Tuberositas  tibiae-... 


254.  Right  kn 


Sagittal  section  at  about  thj 


(The  | 


int5  ariiculatio  genu. 

of  the  joint.  Lateral  half,  viewed 


from  the  meiUSOside ;  somewhat  schematic. 


nus  lateralis  has  been  removed.) 


The  articulatio  ^e^whas  inside  it  the  ligamenta  cruciata  genu  anterivs  et  posterius. 
Each  of  these  goes  from^^mrface  turned  toward  the  fossa  intercondvloidea  of  one  condylus 
femoris  downward  region  of  the  eminentia  intercondyloidea  tibiae;  in  the  extended 

position  the  anl^-^^igament  is  directed  ohhqnely  forward,  the  posterior  somewhat  obliquely 
backward.  T^^^  they  assume  the  form  of  an  X  and  are  connected  by  loose  connective 
tissue  and  fat  nS* only  with  one  another,  but  also  with  the  posterior  wall  of  the  capsula  arti- 
cularis.  Tib^are  ensheathed  by  synovial  membrane. 


.'Q 
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Corpus 


fjis  tibiae 


255.  Right  kn^  joint. 


articulatio  genu, 


Ligamentum  cruciatum  posterius 


Epicondylus  lateralis 

Condylus  lateralis 

Meniscus  lateralis 

Ligamentum 
collaterale  fibulare 

Ligamentum 
cruciatum  anterius 

Ligamentum 
capituli  fibulae 


_ Epicondylus  medialis 

_ Condylus  medialis 


Ligamentum 
collaterale  tibiale 


—  Meniscus  medialis 


Ligamentum 
transversum  genu 


Tuberositas  tibiae 


jtbirpai 


'in  in  front. 

•atella  and  tlie  capsule  of  the  joint  have  been  removed.) 


(The  knee  is  flexed  at  a  right 

In  the  articulT  it®  genu  the  ligamentum  cruciatum  anterius  (0.  T.  anterior 
or  external  crucial  %*ment)  (see  also  Figs.  253,  254,  and  257)  has  a  broad  origin 
on  the  non-c?i*^2J|inous,  medial  surface  of  the  condylus  lateralis  femoris,  near  its 
posterior  mai^^.  From  there  on  it  becomes  narrower,  passes  as  a  flatly  rounded 
bundteVflJHniely  forward,  downward,  and  medianward  and  is  attached  especially  to  the 
tercondyloideum  mediale  and  in  the  fossa  intercondyloidea  anterior  tibiae. 
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__  Corpus  ti 


Corpus  fibulae ..  _ 


,c£ 

256.  Right  knee  joint,  arhculatw  gem, 

irL  front. 


Ligamentum  cruciatum  posterius 


Epicondylus 

lateralis 

Condylus  lateralis 


__  Epicondylus 
medialis 


.  Condylus  .medialis 


Ligamentum 
'  collaterale  tibiale 


Meniscus  lateralis-  - 


Meniscus  medialis 


Ligamentum 
collaterale  fibulare' 


Ligamentum  transversum 
genu 

Tuberositas  tibiae 


Cut  surfaces  of  the 
lig.  cruciatum  anterius 


Ligamentum  capituli 
fibulae 


(The  knee  is  flexed  at  a  right  angle; 
removed,  the  ligamentum  cruciatum  ante: 


:ella  and  the  capsule  of  the  joint  have  been 
been  cut  off  short  at  its  points  of  attachment.) 


'i^^ybrius  (0.  T.  posterior  or  internal  crucial  ligament)  (see 
^^articulatio  genu  lies  behind  the  ligamentum  cruciatum 


The  ligamentum  cruciatu 
also  Figs.  253,  255,  and  257) 
anterius,  crosses  the  same  and^^somewhat  stronger.  It  has  a  broad  origin  from  the  lateral 
surface  of  the  condyluS*nfajdis  femoris  close  to  its  anterior  and  inferior  margin,  narrows  to 
a  flatly  rounded  cord  rffW^asses  somewhat  obliquely  downward,  backward,  and  lateralward  to 
the  fossa  interco^drifll^r  posterior  tibiae  and  to  the  posterior  surface  of  the  tibia;  one  hand 
of  fibres,  arish^A^he  medial  portion,  runs  behind  the  ligament  obliquely  lateralward  to  the 
posterior  part%HJhe  meniscus  lateralis  (see  Fig.  257). 


£ 


f 
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_  Epicondylus  lateralis 

_ Condylus  lateralis 

Ligamentum 
”  '  collateral  fibulare 

_ Meniscus  lateralis 


Artieulatio  tibio- 
tibularis 


Ligamentum 
capituli  fibulae 

Capit  ulum  fibulae 


Corpus  fibulae 


Corpus  femoris 


Ligamentum  cruciatum  anterius 


Ligamentum  cruciatum 
posterius 


Epicondylus 

medialis 


Condylus  medialis 


Meniscus  medialis . 


Ligamentum 
collaterale  tibiale 


Corpus  tibiae _ 
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258.  Right  kne 

(The  muscles  partially  fused  with 

The  articulatio  genu  l/s^  <|ran 


articulatio  genu,  from  behind. 

have  been  cut  off,  close  to  their  attachment.) 


The  powerful,  flat  ligar. 
from  the  region  of  the  condyS 
become  lost,  partially  dese 
partially  by  bending  a] 

The  ligameni 
above,  which  ark& 


e  posterior  surface,  the  following  strengthening  ligaments : 
bn  popliteum  obliquum  (0.  T.  posterior  ligament)  extends 
lateralis  femoris  obliquely  medianward  and  downward ;  its  fibres 
_  in  the  wall  of  the  capsule  and  in  the  fascia  of  the  m.  popliteus, 
upward  and  going  over  into  the  tendon  of  the  m.  semimembranosus. 
pliteum  arcuatum  is  a  horse-shoe  shaped  hand  of  fibres,  concave 
.e  region  of  the  epicondylus  lateralis  and  becomes  lost  in  the  middle 


of  the  posterimV^Nff  the  capsule  below  the  ligamentum  popliteum  obliquum.  From  the  convex 
circumference  ol^me  ligament  the  retinaculum  ligamenti  arcuati  goes  off  with  two  converging 
limbs ;  it  1m  i  a  rnirrow  attachment  to  the  capitulum  fibulae ;  from  the  same  place,  also,  a  part 
of  the  mnJJN3liteus  arises. 


Tendo  m.  adductoris  magni 
(cut  through) 


_ _ Corpus  femoris 


M.  plan  tar  is  et 
caput  laterale  m. 
gastrocnemii 
(cut  through) 


Ligamentum 
collaterale  fibulare 


Ligamentum 
popliteum  arcuatum 

Retinaculum  liga¬ 
menti  arcuati 

M.  popliteus 
(cut  through) 


Ligamentum 
collaterale  tibiale 

Ligamentum 
popliteum  obliquum 

Tendo  m.  semi-, 
membranosi 
(cut  through) 


Caput  mediale  m. 
gastrocnemii 
(cut  through) 


M.  popliteus  (cut  through). 


Atlas. 
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The  capsula  articularis  of  the  articulatio  genu  extends  over  the  posterior 
surface  of  the  common  tendon  of  the  m.  quadriceps  femoris.in  front  close  above  the 
patella  and  goes  over  at  the  border  of  the  patella  upon  the  latter  so  that  the  whole 
facies  articularis  patellae  looks  into  the  joint  cavity.  Thence  the  capsule  runs  as  a 
loose  membrane  separated  by  abundant  fatty  tissue  from  the  ligamentum  patellae  and 
from  the  adjoining  parts  of  the  retinacula  patellae  (see  Figs.  260  and  261)  to  the 
upper  margins  of  the  two  menisci  and  to  the  inferior  attachment  of  the  ligamentum 
cruciatum  anterius.  It  then  encloses  the  two  ligamenta  cruciata  genu  in  a  common 
sheath  and  goes  over  at  the  posterior  margin  of  the  ligamentum  cruciatum  posterius 
into  the  posterior  wall ;  thus  the  two  ligamenta  cruciata  genu  form  with  the  surrounding 
synovial  membrane  a  sort  of  wall  of  separation  which  is  Shoved  in  from  behind  into 
the  joint  cavity,  dividing  this,  behind,  into  a  medial  and  a  lateral  compartment.  From 
the  medial  and  lateral  margin  of  the  facies  articularis  patellae  project  two  prominent, 
fatty,  synovial  folds,  plicae  alares  (0.  T.  ligamenta  alaria)  w1  *  1 


the  angle  of  union  of  the  same  there  arises  a  simple,  larger 


free  through  the  joint  cavity  to  become  attached  at  the  lower] 


largin  of  the  fossa 


intercondyloidea  femoris;  this  ligament  is  extraordinarily  difhifcnpm  individual  cases;  it 
often  contains  fat  lobules  inside  it. 

The  joint  cavity  is  continued  upward  in  the^nawiry  of  cases  directly  into  the 
bursa  [mucosa]  suprapatellar  is.  This  large  lies  between  the  anterior  surface 

of  the  lower  end  of  the  femur  which  has  onlv  rK-filieht  covering*  of  fat  and  the  posterior 


m.^%AClliceps  femoris  (see  Figs.  260  and  261); 


Sp&parated  from  the  joint  cavity,  usually  only 
ejecting  fold  (see  Fig.  261);  in  rare  cases  it  is 
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Bursa  suprapateliaris 

Tendo  m.  quadricipitis  femoris 
Capsula  articularis 


Corpus“tibiae 

260.  Right  knee  joint,  articulatio  genu. 

Sagitol  section  through  the  condylus  lateralis  femoris. 
^^Jledial  half  of  section,  from  the  lateral  side. 

(Th^lSee  is  slightly  flexed;  the  joint  surfaces  have  been  pulled  a  little  apart.) 

# 


Patella 


Corpus  femoris 

Epiphyseal  junction 


Condylus  lateralis 
femoris 


Meniscus  lateralis 


Condylus  lateralis  tibiae 

Epiphyseal  junction 


_  Cavum  articulare 
Plica  alaris 


Ligamcntum 

patellae 

Bursa  infrapatellaris 
profunda 


Tuberositas  tibiae 
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The  capsul  a  articular  is  of  the  articulatio  genii  passes  in  front  from  the 
posterior  surface  of  the  tendon  of  the  m.  quadriceps  femoris  (see  p.  211)  to  the  anterior 
surface  of  the  femur  above  the  joint  tuberosities,  covers  their  cartilaginous  surfaces 
completely  and  goes  over  at  the  sides  only  a  little  beyond  the  margin  of  the  cartilage 
so  that  it  leaves  the  region  of  the  epicondyli  free  (see  Fig.  261). 

To  the  tibia  the  capsule  is  attached  around  the  margo  infraglenoidalis ,  a  little 
below  the  margin  of  the  cartilaginous  joint  surfaces ;  thence  it  goes  to  the  lower  margin 
of  each  of  the  two  menisci ,  lines  its  lower  and  upper  surfaces  and  from  its  upper 
margin  passes  upward,  partly  to  the  posterior  surface  of  the  patella  and  of  the  tendon 


capsula  articularis  by  thick  masses  of  fat.  The  ontinuation 

of  the  tendinous  fibres  of  the  m.  quadriceps  f<  a  and  can 

accordingly  be  considered  as  the  terminal  te:  sense  the 

patella  itself  has  to  be  thought  of  as  a  large  this  tendon. 


of  the  m.  quadriceps  femoris  (see  p.  211),  part 


capsula  articularis  by  thick  masses  of  fat.  The 
of  the  tendinous  fibres  of  the  m.  quadriceps  f 
accordingly  be  considered  as  the  terminal  te: 
patella  itself  has  to  be  thought  of  as  a  large 


The  ligamentum  patellae  (see  also  Fq 
which  goes  off  from  the  lower  margin  and 
narrowing  slightly,  becomes  attached  to  the  tut 


ontinuation 
a  and  can 
sense  the 


the  femur. 
>ong  ligament, 
Jtr  the  patella  and, 


separated  from  the 
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The  cavum  articular e  of  the  articulatio  genu  is  in  open  communication 
regularly  with  the  bursa  [mucosa]  musculi  poplitei.  This  tube -like  pocket  extends 
downward  and  backward  on  the  lateral  side  in  front  of  and  below  the  tendon  of  origin 
of  the  m.  popliteus ;  it  opens  into  the  joint  by  a  narrow  slit  above  the  meniscus  lateralis, 
between  this  and  the  tendon  of  the  m.  popliteus,  but  possesses  usually  in  addition  a 
second  communicating  opening  below  the  meniscus;  it  is  sometimes  connected  also  with 
the  articulatio  tibiofibularis. 

For  the  bursa  suprapatellar  is  see  p.  211. 

In  front  of  the  patella  are  three  bursae :  the  bursa  praepatellaris  sub  cutanea 
in  the  subcutaneous  connective  tissue  in  front  of  the  fascia  lata  (see  also  Fig.  375), 
the  bursa  praepatellaris  subfascialis  behind  the  fascia  lata  (not  figured),  between 
it  and  the  tendinous  expansion  of  the  m.  quadriceps  femoris,  and  the  bursa  praepatellaris 
subtendinea  between  the  tendon  of  the  m.  quadriceps  and  tke^mtwior  surface  of  the 
patella  (not  figured).  In  most  cases  only  one  of  these  three  praepatellares  occur ; 

sometimes  two  or  three  exist  over  one  another  in  which^ep  they  usually  communicate 
freely  with  one  another;  the  size  of  these  bursae  (UflCsSmuch. 

The  bursa  infrapatellar  is  profunda  (sge  ^sVrig.  260)  lies  between  the  posterior 
surface  of  the  ligamentum  patellae  and  the  c\nteyoi^ surface  of  the  tibia.  It  is  separated 
from  the  cavity  of  the  knee  joint  by^msses  of  fat  and  communicates  with  it  only 
very  rarely.  x/ 
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_ Corpus  tibiae 


261.  Right  knee  joint,  ariiculatio  gem, 

A?  from  the  lateral  surface. 

(The  joint  cavity YfS^^everal  bursae  have  been  injected  with  a  stiffening  medium  and  then 

# 


dissected  out.) 


Bursa 

-  -praepatellaris 
subcutanea 


Ligameutum 
collateral  fibulare 

Teudo  m.  poplitei  - 
Bursa  m.  poplitei  _  _ 

Capitulum  fibulae  - 


— Meniscus  lateralis 
LigamenUmi  patellae 


B  ursiL^W^f)  atfllaris 
hi  da 


tibiae 


Corpus  femoris 


- Tendo  m.  quadricipitis  femoris 

- Bursa  suprapatellaris 


Cavum  articulare 


.  .  .Patella 


Epicondylus  lateralis 
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262.  Ligaments  of  the 

right  leg,  from  in  front. 


The  tibia  and  fibula  are  united 
by  two  joints,  one  above  and  one  below, 
besides  throughout  nearly  their  whole 
length  by  the  membrana  interossea  cruris. 

The  articulatio  tibiofibnlaris 
(0.  T.  superior  tibiofibular  articulation) 
(see  also  Figs.  255 — 257)  arises  through 
the  apposition  of  the  facies  articularis 
Tuberositas  capituli  fibulae  and  the  facies  articularis 
tibiae  fibularis  tibiae.  The  tight  capsula 
articularis  arises  from  both  bones 
generally  close  to  the  margin  of  the 
cartilaginous  surface.  On  the  anterior 
surface  and  often  also  on  the  posterior, 
a  strengthening  ligament ,  the  liga- 
mentum  capituli  fibulae ,  (0.  T.  anterior 
and  posterior  superior  tibiofibular  liga¬ 
ments)  runs  transversely  or  somewhat 
obliquely  lateralward  and  downward. 
In  addition  the  ligamentum  collateral 
fibulare'  and  the  retinaculum  ligamenti 
Corpus  tibiae  arcuati  of  the  knee  joint  are  to  be 
regarded  as  strengthening  ligaments  (in 
the  wider  sense)  for  the  articulatio 
tibiofibularis.  The  jomt  communicates 
sometimes  with  the  bursa  [mucosa] 
m.  popbtei  and  tbiVugh  this  indirectly 
with  the  kneeifinfc\ 

The  meiiibrana  interossea  cruris 
(0.  T.  mid^Xtftiofibular  bgament  or 
MWmibrane)  is  stretched  out 
lamella  between  the  cristae 
>e  of  the  tibia  and  fibula.  The 
Usually  assume  a  course  descend- 
Vjward  the  fibula.  Above,  between 
membrane  and  the  articulatio  tibio- 
ilaris,  there  remains  a  large  opening 
for  the  passage  of  vessels  and  nerves. 

The  syndesmosis  tibiofibularis 
(0.  T.  inferior  tibiofibular  articulation) 
(see  also  Figs.  263,  264  and  271)  is 
the  moveable  union  between  the  medial 
surface  of  the  malleolus  lateralis  (above 
the  facies  articularis  malleoli)  and  the 
incisura  fibularis  tibiae.  The  bony  sur¬ 
faces  opposed  to  one  another  are  not 
covered  by  joint  cartilage,  but  only  by 
periosteum  with  a  fatty  substratum  in 
parts;  between  the  two,  projecting 
upward  from  the  articulatio  talocruralis 
is  a  small  slit-shaped  pocket.  In  front 
and  behind  a  strong  ligament  runs 
transversely  over  the  jomt,  the  liga- 
mcnta  malleoli  lateralis.  The  liga¬ 
mentum  malleoli  lateralis  anterius 
extends  as  a  flat  cord  from  the  region 
in  front  of  the  incisura  fibularis  tibiae 
obliquely  downward  to  the  anterior 
surface  of  the  malleolus  lateralis. 


o 


Malleolus 

medialis 


Corpus  libulae  ... 


Membrana  inter¬ 
ossea  cruris 


anterius 


Ligamentum 
malleoli  lateralis 


Ligamentum 
capituli  fibulae 
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Tibia _ 


.  Fibula 


Ligamentum  malleoli 
lateralis  posterius 


Ligamentum  talo- 
fibulare  posterius 


Ligamentum  talo- 
calcaneum  posterius 


Ligamentum 

calcaneofibulare 


263.  Joints  of  the  right  f o o^triicu l at i ones  pedis,  from  behind. 

(The  capsulae  articulares  have  been  remuv«^except  for  the  strengthening  ligaments.) 


_  bn).  The  ligamentum  malleoli  lateralis  postc- 
J behind  the  incisura  fibularis  tibiae  and  from  the 
>  inferior  tibiae  and  goes  obliquely  downward  to  the 
gratis ;  its  lower  fibres  help  to  enlarge  and  deepen  the 


Syndesmosis  tibiofibularis 

rius  has  a  broad  origin  from  the^ 
posterior  margin  of  the  facies  arty 
posterior  surface  of  the  malleus  \kvfl 
joint  cavity  for  the  trochlea  tCli.  | 

In  the  formation  of  theSwificulatio  talocruralis  (ankle-joint)  (see  also  Figs.  264  and 
265)  the  trochlea  tali  ^lo^^in  the  joint  cavity  formed  by  the  distal  end-pieces  of  the  tibia 
and  fibula;  here  the  fafiS^mperior  tali  glides  upon  the  facies  articularis  inferior  tibiae,  the 
facies  malleolaris  laterfli\rali  upon  the  facies  articularis  malleoli  fibulae  and  the  facies  malleo- 
laris  medialis  tajj  facies  articularis  malleolaris  tibiae;  the  two  malleoli  thus  embrace 

the  trochlea  taiL  two  sides.  The  capsula  articularis  arises  everywhere  close  to  the  margin 
of  the  cartihk^^l^  surfaces :  only  in  front  of  the  facies  articularis  superior  tab  does  it  cover 
also  a  part  ofS^rc  colluni  tali  which  is  free  from  cartilage;  at  the  sides  the  capsule  is  tight; 
in  front  ji\l  behind  it  is  looser.  Lateralward  and  medianward  very  powerful  strengthening 
aamenta  talofibularia  et  calcaneofibulare  and  ligamentum  dcltoideum,  go  from 
lalrcoli  to  the  ankle  bones  (see  pages  218  and  219). 


liiran 


Trochlea  tali — 


Ligamentum 
talotibiale  posterius 

Ligamentum 

calcaneotibiale 

Ligamentum 
talocalcaneum  mediate 


Sulcus  m.  flexoris  hallucis  longi 
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Ligamentum 
cuneocuboideum 
dorsal  e 


LigamentuitTca|f;aneocuboideum  dorsale 

/V 

Ligament  itoi^aljpalcaneum  laterale 


Ligamentum  cuneocuboideum 
interosseum 


Ligamentiu/^ taioba^neum  anterius 


Li  gamentunUt  a 


caneum  interosseum 


Ligamentum  calcaneofibulare  I 
Retinaculum  mm.  peronaeorum  inferius 


264.  Joints  of  the  t^ht  foot,  articulationes  pedis, 

from  lateral  surface. 

(The  metacarpal  hones  have  been  reimo^Sas  well  as  the  capsulae  articulares  with  the  exception 

^f  ^^jrift-engthening  ligaments.) 

Articulatio  talocruralis  (continuation).  The  ligamentum  talofibular e  posterius 
(0.  T.  posterior  fascia(flu^ef  external  lateral  ligament)  (see  Fig.  263)  arises  at  the 
malleolus  lateralis  behind  the  facies  articularis  malleoli  and  extends,  flat, 

obliquely  mediajnajJJi  and  downward  to  the  region  of  the  lateral  projection  from  the 
processus  postmi^yfcfli.  The  ligamentum  talofibular e  anterius  (0.  T.  anterior  fasciculus 
of  external  ligament)  goes  from  the  anterior  surface  of  the  malleolus  lateralis 

mediam^JVcNthe  lateral  surface  of  the  collum  tali.  The  ligamentum  calcaneofibulare 
(0.  T^h^h|fe  fasciculus  of  external  lateral  ligament)  (see  also  Figs.  263  and  266)  runs 
as  a  mK^ounded  cord  from  the  tip  of  the  malleolus  lateralis  obliquely  downward  and 
ba*j\ard  to  the  lateral  surface  of  the  calcaneus;  its  outer  surface  forms  a  shallow 
;T(|pv$  in 


in  which  glide  the  tendons  of  the  mm.  peronaei. 


Ligamentum  malleoli  lateralis  anterius 

Ligamentum  talofibulare  anterius 
//  Ligamentum  talonaviculare  [dorsale] 

/  i 

Pars  calcaneoeuboideal  iigamenti 
/  Pars  calcaneonavicul.J  kifureati 

/  Ligamentum  cuboideonaviculare 

/ 

Ligamenta  navi- 
•  cularicuneiformia 
dorsalia 


Ligamentum 

malleoli  lateralis - 

posterius 


Ligamentum 
talofibulare  — 
posterius 
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265.  Joints  of  the  right  foo 

from  the  medial  surfer  - 


(The  specimen  has  been  prepared 


►Kg.  264.) 


amentum  deltoideum  (0.  T.  deltoid 
tibiotarsal  ligaments)  is  an  unequal-sided 
■igin  on  the  medial  surface  of  the  malleolus 
e  talus,  calcaneus  and  os  naviculare.  This 


Articulatio  talocruralis  (continuation), 
or  internal  lateral  ligament  +  the  anterior  and  poi 
quadrangular  ligamentous  mass  which  has  a  narr 
medialis  [tibiae]  and  has  a  broad  attachment^} 

ligament  is  composed  of  several  layers  ancLivfaisible,  according  to  the  lower  attachment  of  its 
fibres,  into  the  ligamenta  talotibialia,  the Umanientum  calcaneotibiale  and  the  ligamentum  tibio- 
naviculare.  The  ligamentum  talotijnaJtimfcffit'ius  (0.  T.  posterior  tibiotarsal  ligament)  (see  also 
Fig.  263)  is  a  thick,  broad  band  which  arises  behind  the  tip  of  the  malleolus  medialis 

and  is  attached  to  the  talus  closeJi^BiJra  and  below  the  facies  malleolaris  medialis  of  the  trochlea, 
in  front  of  the  medial  proj^ioiLoJ  the  processus  posterior  tali.  The  ligamentum  talotibiale 
anterius  (0.  T.  anterior  tibiftarsJTligament)  for  the  most  part  hidden  below  the  ligamenta  cal¬ 
caneotibiale  and  tibionaviculafc^LS  short  and  narrow  and  goes  off  from  the  tip  of  the  malleolus 
medialis  just  in  front 4>f  preceding  and  has  a  somewhat  broad  attachment  below  the  anterior 

portion  of  the  facies JKwaris  medialis  of  the  trochlea  tali.  The  ligamentum  calcaneotibiale 
(0.  T.  internal  later^Jghment)  (see  also  Eig.  263),  the  most  superficial  part  of  the  ligamentum 
deltoideum,  h^  origin  on  the  medial  surface  of  the  malleolus  medialis  and  runs  downward 

to  the  posten^rtujtiigin  of  the  sustentaculum  tali  of  the  calcaneus.  The  ligamentum  tibionavicular e 
has  a  broaO^yhnent  to  the  medial  surface  of  the  malleolus  medialis  just  above  the  ligamentum 
talotibiale  aiS^nus  and,  broadening,  goes  to  the  dorsal  and  medial  surface  of  the  os  naviculare  as 
well  as  fiVtlie  medial  margin  of  the  ligamentum  calcaneonaviculare  plantare ;  at  its  origin  and  he- 
hindJtoS^^rtially  hidden  beneath  the  ligamentum  calcaneotibiale.  The  ligamenta  talotibiale  poste- 
rius\mj  calcaneotibiale  form,  medianward,  a  groove  for  the  tendon  of  the  m.  tibialis  posterior. 


Ligamentum  talotibiale  anterius 

Ligamentum  tibionavicular qk 
Lig.  talonaviculare  [dorsale]  N 

Ligamenta  naviculari- 
cuneiformia  dorsalia 


^Ligamentum  deltoideum 


Lig.  navicularicuneiforme  plantare 

Ligamentum  calcaneonaviculare  plantare 

Ligamentum  plantare  longum 

Ligamentum  talocalcaneum 


media]  e 


Ligamentum 
talotibiale  posterius 

.  Ligamentum  calcaneotibiale 


Ligamentum 
talocalcaneum  posterius 
Loop  for  the  attachment  of  the:] 
tendon  of  the  m.  flexor  hallucis 
longus  in  the  sul¬ 
cus  m.  flexoris 
hallucis  long! 
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Ossa  metatarsalia 


I  II 


Ligamentum  talocalcaneum  posterius 


.O' 


(The  ossa 


266.  Joints  of  the  right  foot,  articu/ationes  pedis, 

&  viewed  from  the  back  of  the  foot. 

Valia  have  been  sawed  through  in  the  middle,  the  capsulae  articulares  have 
been  removed  except  for  the  strengthening  ligaments.) 


Ligamenta  tarsometa- 
tarsea  dorsalia 


Ligamenta  inter- 
cuneiformia 


Ligamenta  basium 
[ossium  metatar- 
saliumj  dorsalia 


Ligamentum  cuneo- 
cuboideum  dorsale 


Ligamentum  calcaneofibulare 
(cut  through) 


Ligamenta  naviculari- 
cuneiformia  dorsalia 


Ten  do  m.  peronaei 
brevis  (cut  through) 
Ligamentum  cuboideo- 
naviculare  dorsale 


Ligamei 


cal  can  eo- 


Pars  calcaneo-t 

cuboidea  (  ligamenti 
Pars  calcaneo-  [  bifurcati 
navicularis  J 


Li^Sj^lmnn  talocalcaneum 
laterale 


mm.  peronaeorum 
inferius 


Ligamentum  talonavi-. 
culare  [dorsale] 
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vn  the  formation  of  the  articulationes  intertarseae  (0.  T.  articulations  of  the  tarsus) 


each  individual  ankle  hone  can  move  with  its  cartilaginous  joint  surface  upon  the  corresponding- 
surfaces  of  the  neighboring  tarsal  hones.  The  capsulae  articular es  of  the  individual  joints 
thus  arising  (see  Eig.  271)  are  strengthened  usually  by  short  fibrous  hands. 

Between  the  talus  and  the  calcaneus  are  found  five  ligamenta  talocalcanea  (0.  T. 
ligaments  connecting  the  os  calcis  and  the  astragalus) :  (1)  the  ligamentum  talocalcaneum 
posterius  (0.  T.  posterior  calcaneoastragaloid  ligament)  (see  also  Eigs.  263  and  265),  goes 
from  the  lateral  projection  of  the  processus  posterior  tali  to  the  upper  surface  of  the  calcaneus 
immediately  behind  the  facies  articularis  posterior :  (2)  the  ligamentum  talocalcaneum  anterius 
(see  Eigs.  264  and  267)  is  a  broad  hand  of  fibres  which  is  stretched  out  in  the  sinus  tarsi  behind 
the  ligamenta  talocalcanea  laterale  et  interosseum,  on  the  anterior  side  of  the  articulatio  talo¬ 
calcanea  (see  p.  222  Text),  between  the  lower  surface  of  the  talus  and  the  upper  surface  of  the 
calcaneus,  immediately  in  front  of  the  facies  articularis  posterior;  (3)  the  ligamentum  talo¬ 
calcaneum  mediale  (0.  T.  internal  calcaneoastragaloid  ligament)  (see  Eigs.  263.  265,  and  269) 
is  a  narrow  bundle  which  extends  from  the  medial  tubercle  of  the  processus  posterior  tali 
almost  horizontally  to  the  posterior  margin  of  the  sustentaculum  tali  of  the  calcaneus ;  (4)  the 
ligamentum  talocalcaneum  laterale  (0.  T.  external  calcaneoastragaloid  ligament)  (see  also 
Eigs.  264  and  267)  has  a  broad  origin  from  the  lateral  and  inferior  surface  of  the  collum  tali 
and  runs  at  the  entrance  into  the  sinus  tarsi  obliquely  downward,  forward  and  lateralward  to 
the  upper  surface  of  the  calcaneus;  (5)  the  ligamentum  talocalcaneum  interosseum  (0.  T. 
interosseous  ligament)  (see  Figs.  264  and  267),  fills  up  the  sinus  tarsi  and  consists  of  several 
broad,  usually  short,  hands  of  fibres  which  go  from  the  sulcus  tali  to  the  sulcus  calcanei;  in 
front  it  is  partially  covered  over  and  sometimes  only  indistinctly  separable  from  the  ligamentum 
talocalcaneum  laterale.  The  sinus  tarsi  contains  also  masses  of  fat  and  in  these,  near  the 
ligamentum  talocalcaneum,  there  is  often  a  bursa,  the  bursa  sinus  tarsi  (not  figured). 

On  the  back  of  the  foot  are  the  following  ligamenta  tarsi  dorsalia :  the  ligamentum. 
talonaviculare  [dorsale]  (0.  T.  superior  astragalonavicular  ligament)  (see  also  Figs.  264  and 
265)  extends  as  a  broad  ligament  from  the  upper  surface  of  the  collum  taV  to  the  upper 
surface  of  the  os  naviculare;  the  ligamentum  bifur caium  (see  also  Fig^2^)5^i267,  and  271) 
has  a  broad  origin  near  the  anterior  margin  of  the  dorsal  surface  of  iBl^dcjnieus  in  front 
of  the  ligamentum  talocalcaneum  laterale  and  divides  fork-like  into  the  yrcjiger  pars  calcaneo- 
navicularis  (0.  T.  superior  or  external  calcaneonavicular  ligamen^^^Jtching  wide  into  the 
depth,  which  is  attached  to  the  posterior  lateral  angle  of  thujW  naviculare,  and  into  the 
pars  calcaneocuboidea  (0.  T.  internal  calcaneocuboid  ligame^\xyich  goes  to  the  upper  sur¬ 
face  of  the  os  cuboideum ;  the  ligamentum  calcancocuboijmub *>  dorsale  (0.  T.  external  cal¬ 
caneocuboid  ligament)  (see  also  Figs.  264  and  267)  ryf^itaililward  from  the  preceding  from 
the  upper  surface  of  the  calcaneus  to  the  upper  sufevelbt  xhe  os  cuboideum;  the  ligamen¬ 
tum,  cuboidconaviculare  dorsale  (see  also  Figs.  26Canu267)  stretches  out  between  the  upper 
surfaces  of  the  os  naviculare  and  the  os  cubojd^W;  the  ligamenta  navicular icuneif or mia 
dorsalia  (see  also  Figs.  264  and  265)  are  fromJbur  to  five  fibrous  bands  which  extend 
from  the  dorsal  surface  of  the  os  navicuj^w  to  the  upper  surfaces  of  the  three  cunei¬ 
form  bones;  the  two  ligamenta  inter cun{ (/forma  dorsalia,  sometimes  still  further  subdivided, 
pass  transversely  from  the  dorsal  surfo^N/^ie  cuneiform  bone  to  that  of  the  adjoining  bone; 
the  ligamentum  cuneocuboideum  dj^a^^see  also  Fig.  264)  is  a  ligament  (frequently  divided) 
extending  from  the  upper  surfac^^^ue  third  cuneiform  bone  to  that  of  the  cuboid  bone. 

The  articulationes  tlfPsam?tatarseae  [Lisfranci]  (0.  T.  tarsometatarsal  articulations) 
are  strengthened  by  six  (olmj-e)  short  ligamenta  tarsometatarsea  dorsalia;  these  extend 
upon  the  dorsal  surface  oL*theossa  cuneiformia  and  from  the  os  cuboideum  straight  or  obliquely 
forward  to  the  bases  o^ww^netatarsalium ;  in  this  way  the  second  metacarpal  bone  is  connected 
" v)ones. 


Pliffcknies  intermetatarseae  (0.  T.  articulations  of  the  metatarsal  bones 
assess  three  ligamenta  basium  [ossium  metatars alium]  dorsalia  which  are 
Aversely  between  the  dorsal  surfaces  of  the  proximal  ends  of  the  second  to 
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- Facies  articularis  posterior 

calcanei 


267. 


Joints  of  the  right  foot,  artlcu 

viewed  from  the  back  oL^rl^Toot. 

inc/orm  relies  a 


ulationes  pedis, 


(The  talus  has  been  removed  as  have  also  the  cum 
capsulae  articulares  have  been  removed 


and  the  metacarpal  hones,  the 
the  strengthening  ligaments.) 


s  and  with  the  os  naviculare  with  constant 
ig.  271).  The  posterior  joint  cavity  is 


The  talus  is  moveablv  united  with  the  a 
formation  of  two  separate  joint  cavities  (see  a. 

situated  between  the  facies  articularis  cal^fyi  posterior  of  the  talus  and  the  facies  articularis 
posterior  .of  the  calcaneus;  this  unioiv^Wled  the  articulatio  talo calcanea;  its  capsula 
articularis  goes  off  from  the  hone  mdkU^iear  the  margins  of  the  cartilaginous  surfaces;  the 
strengthening  ligaments  belongjto  frfe  the  ligamenta  talocalcanea  posterius,  anterius  et 
mediale  (see  p.  221).  The  antN^V  .1  oiirt  cavity  lies  between  the  facies  articulares  calcaneae 
media  et  anterior  of  the  taluq^yr  the  facies  articulares  media  et  anterior  of  the  calcaneus 
as  well  as  between  the  fa^fes  <jN*Cularis  navicularis  of  the  talus  and  the  proximal  joint  surface 
of  the  os  naviculare ;  besic^^Jie  joint  concavity  is  made  still  more  complete  for  tiie  caput  tali 
by  means  of  the  ligan^ntum  calcaneonaviculare  plantare  (see  p.  224)  and  the  fibrocartilago 
navicularis  enclosed4  frM^is,  as  well  as  by  the  pars  calcaneonavicular  is  ligamenti  bifurcati  (see 
p.  221);  this  an^pi^^omt  union  is  known  as  the  articulatio  talocalcaueonavicularis ; 
its  most  anteiwS^jj’tion  is  also  known  separately  as  the  articulatio  talonavicularis ;  its 
capsula  arlicm^^e  leaves  the  bones  for  the  most  part  near  the  margins  of  the  cartilaginous 
surfaces  r^M^lose  upon  the  capsule,  as  a  strengthening  ligament  of  the  same,  is  the  liga- 
mentum \^w^viculare  [dorsale]  (see  p.  221)  while  the  ligamenta  talocalcanea  laterale  et  inter- 
osseuiik  (s(\  p.  221)  are  separated  from  it  by  masses  of  fat;  in  addition,  the  ligainentum 
calca«4fi\iaviculare  plantare  and  the  pars  calcaneonavicularis  ligamenti  bifurcati  have  to  be 
as  strengtheningr  ligaments. 


_  _  Os  cuboideum 


Ligamentum 

calcaneocuboideum  dorsale 


_ Calcaneus 


Ligamentum  cuboideonaviculare  dorsaleN 


Pars  calcaneo- 
'  navicularis 
Pars  calca- 
'  neocuboidea 


}  liga  ;hiti 
f  bifurcati 


cut  through 
close  to 
attachment 


Ligamentum  talo- 
calcaneum  laterale 

Ligamentum  talocal- 
caneum  interossenm 
Ligamentum  talo- 
calcaneum  anterius 


Ligamentum  calcaneo-  ^ 
naviculare  plantare 


Sustentaculum  tali .  _ 


Joints  of  the  Lower  Extremity. 


223 


Ossa  metatarsalia 


II  I 


268.  Joints  of 


right  foot,  articulationes  pedis, 


Ligamenta  basium 
[ossium  metatarsalium] 
plantaria 


Tendo  in.  peronaei  longi 


Ligamentum  plantare  longum^ — 


..—Tendo  m.  peronaei  longi 

Tendo  m.  tibialis  ant. 
(cut  through) 

—  Os  cuneiforme  I 


--.Ligamentum  naviculari- 
cuneiforme  plantare 

-.Tendo  m.  tibialis 
posterioris 

— Os  naviculare 

_ Ligamentum  cuboideo- 

naviculare  plantare 
_Ligamentum  calcaneo- 
nayiculare  plantare 
.  Ligamentum  calcaneo- 
cuboideum  plantare 

_Tendo  m.  flexoris  digitorum 
longi ^cut  through) 

.exoris  hallucis 
(tfit  through) 

tibialis  posterioris 
(cut  through) 


layer  of  the  ligamentum 
laciniatum 


Tend 


SS 


III 


vieif^dVfirom  the  sole  of  the  foot. 


(The  ossa  metatarsalia  have  h^S^awed  through  in  the  middle,  the  capsulae  articulares  with 
the  excep4ioC^)  the  strengthening  ligaments  have  been  removed.) 

01  the  ligamc^aiarsi  plantaria  in  the  sole  of  the  foot  the  strongest  is  the  liga¬ 
mentum  plantarp  (0.  T.  long  calcaneocuboid  or  long  plantar  ligament)  (see  also 

Fig.  269).  It^-V^broad  and  powerful,  arises  from  the  lower  surface  of  the  calcaneus  in 
front  of  the  i^j^^ralcanei  and  extends  with  its  main  mass  to  the  tuberositas  ossis  cuboidei. 
As  a  contuma^ur  of  its  most  superficial  bundles  it  sends  thin  diverging  fibrous  strips  to  the 
proximal  e™s  of  the  ossa  metatarsalia  which  bridges  over  the  groove  for  the  tendon  of  the 
m.  pe£$«Jtfc\longus. 


Ligamentum  calcaneocuboideum  plantare 


Ligamentum  cuboideonaviculare  plantare 


-Os  naviculare 

Groove  for  the  tendo 
in.  tibialis  posterioris 

-Fibrocartilago  navicularis 

m  _  Ligamentum  calcaneo- 
naviculare  plantare 

—  Talus 

..Sulcus  m.  flexoris  hallucis 
longi 

Groove  for  the  tendo 
>  m.  flexoris  digitorum  longi 

? » n ~afF -  -  -  Ligamentum  talocalcaneum 
e/  mediale 
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269.  Joints  of  the  right  foo 

viewed  from  the  sole  of 


LQi Ktfculationes  pedis, 

he  foot. 


(The  cuneiform  bones  and  tbe  metacarpal  bones  Jia< 
the  most  anterior  processes  of  the  ligamentum 
articulares  except  tbe  strengtl 


removed,  tbe  superficial  layer  and 
longum  have  been  cut  off,  tbe  capsulae 
!aments  have  been  removed.) 


Ligamenta  tarsi  plantaria  (contjrfmVnbn).  The  ligamentum  calcaneocuboideum  plan¬ 
tare  (0.  T.  short  calcaneocuboid  or  start  ptfmtar  hgament)  (see  also  Fig.  268)  is  a  broad  band 
of  short  fibres  which  go  from  the  OTffibr  end  of  the  lower  surface  of  the  calcaneus  to  the 
lower  surface  of  the  os  cuboitanC^Xhey  are  partially  covered  by  the  ligamentum  plantare 
longum  which  lies  more  sun\fifefjv  ^md  is  more  or  less  ultimately  fused  with  it. 

The  ligamentum  ccdfyfanaviculare  plantare  (0.  T.  inferior  calcaneonavicular  hgament) 
(see  also  Figs.  265,  A^j/268)  arises  as  a  thick,  broad  mass  of  fibres  from  the  anterior 

and  medial  margin  oi^th(J sustentaculum  tali  of  the  calcaneus  and  is  fastened  to  the  posterior 
end  of  the  infer  ioijwftnd  medial  surface  of  the  os  naviculare.  The  ligament,  the  bands  of  which 
extend  essentiaii|r^tan  behind  forward  and  connect  dorsalward  with  the  ligamentum  tibio- 
naviculare,  fown^a  trough  which  is  concave  upward  and  lateral  ward  (see  Fig.  267);  its  upper 
concaves s^al^  is  lined  by  synovial  membrane,  belongs  to  the  articulatio  talocalcaneonavicularis 
and  part  of  the  socket  for  the  caput  tali  (see  p.  222).  At  the  junction  of  the  inferior 

medial  surface  a  slightly  curved  fibro-cartilaginous  disc,  fibrocartilago  navicularis ,  is 
exposed.  The  medial,  inferior  surface  of  the  hgament  is  hohowed  out  to  form  a  shahow  groove 
^n\serves  for  the  reception  of  the  tendon  of  the  m.  tibialis  posterior. 
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Ossa  metatarsalia 


Ligamentum  cuneocuboideum  plantare 


Ligamentum  cuboideonaviculare  plantare 


270.  Joints  of  the  right  foot,  articumffies  pedis, 

viewed  from  the  sole  of  the  fopfc^V^ 

vU 

(The  calcaneus  and  talus  have  been  removed  at  the  so-ofltt^Varticulatio  tarsi  transversa 
[Choparti].  The  os  metatarsale  I  has  been  completely^^Slrf  the  ossa  metatarsalia  U — V 
have  been  sawed  through  in  the  middle;  the  capsulaeV^dilulares ,  with  the  exception  of  the 
strengthening  ligaments,  ha'S^een  removed.) 

Ligamenta  tarsi  plant  aria  (continuation)  .^^Le  ligamentum  cuboideonaviculare  'plan¬ 
tare  (see  also  Eigs.  268  and  269)  stretches  outL^veen  the  plantar  surfaces  of  the  os  cuboideum 
and  the  os  naviculare.  The  ligamenta  nfyvmdaricuiieiformia  plantaria  (see  also  Figs.  265 
and  268)  are  three  short  bands  of  hbi’&Jrjaseffng  directly  or  obliquely  forward,  which  extend 
from  the  plantar  surface  of  the  os  nS^JSare  to  the  plantar  surfaces  of  the  ossa  cuneiformia. 
The  two  ligamenta  inter  cuneifa^/r^y ant  aria  run  as  short  fibre  bundles  transversely  between 
the  plantar  surfaces  of  the  os ciyenormia.  The  ligamentum  cuneocuboideum  plantare  goes 
as  a  broad  hand  from  the  muter  surface  of  the  os  cuneiforme  III  obliquely  lateralward  and 
backward  to  the  plantafr^G&ce  of  the  os  cuboideum. 

The  articulation^  Tarsometatarseae  [Lisfranci]  have  a  large  number  of  strengthen¬ 
ing  ligaments,  liyamimtJtarsomctaiarsea  j plantaria ,  which,  partly  shorter,  partly  longer,  run 
on  the  plantar^lm^e  from  the  ossa  cuneiformia  and  from  the  os  cuboideum  to  the  bases 
ossium  metatt^^im. 

The  ^articulation  es  intermetatarseae  are  strengthened  by  three  ligamenta  basium 
[ossium  m^utarsalium]  plantaria  (see  also  Fig.  268)  which  spread  out  on  the  plantar  sur¬ 
face  ti^msVrlbly  between  the  proximal  ends  of  the  second  to  the  fifth  metatarsal  bone. 
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Ligamenta  tarso- 
metatarsea  plantaria 

Sulcus  m.  peronaei  — 
flongij 

Tuberositas  ossis  cuboidei - 


Os  cuboideum - 


Ligamenta  basium 
[ossium  metatarsalium]  -v—'- 
plantaria 


Ligamentum 

cuneometatarseum  interosseum 


-  Os  cuneiforme  I 


—  Os  naviculare 


_____  Ligamenta  intercunei- 
formia  plantaria 


Ligamenta  naviculari- 
cuneiformia  plantaria 
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Articulationes  pedis.  The  joint  cavities  of  the  articulatio  talocalcanca  and  of  the 
articulatio  talocalcaneonavicularis  (see  p.  222)  are  completely  closed  off  not  only  from  one 
another,  hut  also  from  the  neighboring  joint  cavities;  the  articulatio  talonavicalaris  is  only 
a  part  of  the  articulatio  talocalcaneonavicularis. 

In  the  formation  of  the  articulatio  calcaneocuboidea  the  facies  articularis  cuboidea  of 
the  calcaneus  moves  upon  the  proximal  joint  surface  of  the  os  cuboideum;  its  capsula  arti¬ 
cularis  arises  close  to  the  margins  of  the  cartilaginous  surfaces;  the  joint  cavity  is  not 
connected  with  adjoining  ones.  The  articulatio  calcaneocuboidea  and  the  articulatio  talonavi- 
cularis  are  also  designated  in  common  by  the  name  articulatio  tarsi  transversa  [Choparti] . 

The  articulatio  cuneonavicularis  is  the  joint  between  the  distal  surface  of  the  os 
naviculare  and  the  proximal  surfaces  of  the  ossa  cuneiformia;  the  capsula  articularis  surrounds 
these  joint  surfaces  but  in  addition  also  those  by  which  the  ossa  cuneiformia  articulate  witli 
one  another  and  those  by  which  the  os  cuboideum  glides  upon  the  os  cuneifonne  III  and  on 
the  os  naviculare ;  the  capsule  is  attached  everywhere  close  to  the  margin  of  the  cartilaginous 
surfaces.  The  joint  cavity  is  connected  as  a  rule,  between  the  first  and  second  cuneiform 
bones  with  the  cavity  of  the  articulatio  tarsometatarsea  of  the  os  metatarsale  II  (and  through 
this  also  with  that  of  the  os  metatarsale  III);  short  ligaments  extend  in  the  depth  between 
the  cuneiform  bones  and  also  between  the  third  cuneiform  bone  and  the  cuboid  bone:  two 
ligamenta  inter  cuneiformia  interossea  and  one  ligamentum  cuneocuboideum  interosseum. 

In  the  formation  of  the  articulationes  tarsometatarseae  [Lisfranci]  the  proximal  joint 
surfaces  of  the  bases  ossium  metatarsalium  are  in  contact  with  the  distal  joint  surfaces  of 
the  ossa  cuneiformia  and  of  the  os  cuboideum.  The  places  of  junction  form ,  iV  general ,  a 
surface  convex  from  the  medial  toward  the  lateral  side,  which  suffers  intiwal^tiSj  at  the  os 
cuneiforme  II,  in  that  the  os  metatarsale  II  reaches  further  proximal an  the  others. 
Usually  three  separate  joint  capsules  are  present:  The  first  between cuneiforme  I  and 


The  articulationes  intermetatarseae  are  wmied  in  that  the  proximal  ends  of  the 


rsale  are  in  .  with  the  cartilaginous  surfaces  opposed 

connnunittjJl^mh  those  of  the  corresponding  articulatio  tarso- 


second  to  the  fifth  os  metatarsale  are  in 
to  one  another.  The  joint  slits  communieaJ 
metatarsea;  the  capsulae  an  $ 

laginous  surfaces.  Four  ligan 


J  from  the  bone  close  to  the  margin  of  the  carti- 


[ossium  metatarsalium]  interossea  extend,  in  the 


depth,  between  the  neighborinjsui|JWes  of  the  bases  ossium  metatarsalium. 

The  articulationes  mctcwatfsophalangcae  and  the  articulationes  digitorum  pedis  (0.  T. 
articulations  of  the  phalfmfej  present  as  regards  their  capsules  and  ligaments,  essentially  the 
same  relation  ^responding  joints  in  the  hand  (see  Figs.  241  and  242). 
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274.  Lumbar  ver^bra,  vertebra  lumbalis, 

ground  horizonfe^teection,  from  above. 
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276.  Right  thigh  bone,  femur,  upper  extremity, 

iA  ground  frontal  section,  from  in  front. 
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278.  Right  shin 

^^^rrouiul  frontal 
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bone,  tibia,  upper  extremity, 
section,  from  in  front. 
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